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Shewing  by  plain  and  practical  Rules,  how 
to  Survey  any  Piece  of  Land  whatloever,  by  the 
Plain -Table,  Theodolite,  or  Circumferentor  s 
Or,  by  the  Chain  only.  And  how  to  ProtraT, 
Calt  up,  Reduce,  and  Divide  the  lame* 

LIKEWISE 

How  to  Protraft  Obfervations  made  with  the 
Needle  ;  and  how  to  Caft  up  the  Content  of  any 
Plott  of  Land  :  By  Methods  more  Exadl  and  Expe¬ 
ditious  than  heretofore  ufed. 

To  which  is  added. 

An  APPEND!  X, 

Shewing  how  to  Draw  the  Plan  of  Buildings,  &c-.  in  Per- 
fpe&ive,  from  Obfervations  made  by  the  Theodolite.  As 
alfo  the  Ufe  of  a  new-invented  Spirit-Level .  With  feveral 
other  Things  never  before  made  Publick. 
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N  this  fmall  Tra<d  you’ll  find 
the  whole  Art  of  Surveying 
Land  Epitomized  :  The  Rules 
and  Methods  here  laid  down 
in  a  plain  and  familiar  Manner, 
being  fuch  as  are  fitted  for  a 
Pra&ifer’s  Ufe,  without  an  uhneceffary  Mix¬ 
ture  of  ufelels  Curiofities  and  needlefs  Repe¬ 
titions.  And  altho’ Brevity  be  chiefly  intended, 
yet  nothing  is  here  omitted^  but  what  might 
well  enough  be  fpared  in  a  Treatife  that 
immediately  relates  to  Practice. 
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iv  The  PREFACE. 

I  know  the  common  Objection  will  be 
raifed  by  the  Ignorant;  that  is,  What  needs 
any  more  Writing  in  this  Kind,  fince  fo  many 
Authors  have,  with  great  Ingenuity,  be- 
flowed  no  fmall  Pains  therein  ;  (to  whofe 
Labours  and  Induftry  I  acknowledge  this 
Tradt  not  a  little  beholding.)  Now  to  this 
Objection,  the  old  and  common  Anfwermuft 
be  returned,  That  A  Pigmy  mounted  on  the 
Shoulders  of  a  Giant ,  may  fee  further  than  its 
Supporter .  And  Arts  Mathematical  can  ne¬ 
ver  be  fo  fully  learned,  but  that  there  will 
ftill  be  new  Experiments  left  for  the  Trial 
of  others  that  fucceed, 

Be/id  es,  here  are  inferted,  not  only  the 
moft  ufeful  and  Practical  Methods  yet  extant 
in  any  other  Author,  but  alfo  a  great  many 
new  Improvements  never  before  made  pub- 
lick,  rendring  the  Bufinefs  of  Surveying  Land 
mere  exadt,  ealy  and  expeditious. 

The  Book  is  divided  into  Seven  Chapters, 
and  the  Appendix  into  Three,  and  thefe  into 
leveral  Sedtions,  for  the  more  orderly  Rang¬ 
ing  the  feveral  Subjedis  under  their  proper 
Heads. 

In  the  Firft  and  Second  Chapters,  is  de- 
feribed  the  Manner  of  Meafuring  Land  by 
the  moft  ufeful  Inftruments,  the  Plain  Table, 

Theo- 
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Theodolite  and  Circumferentor  ;  the  firft 
being  proper  for  Gardens,  or  fuch  final! 
Pieces  of  Land  about  Buildings,  the  fecond 
for  larger  Trads  of  enclcfed  Land,  and  the 
third  for  Parks,  Commons,  &c. 

In  Handling  this,  I  have  not  chofe  the 
moft  Accurate  Method  I  could  think  of,  but 
rather  the  moft  Plain  and  Simple,  as  being 
moft  Agreeable  to  the  Conception  of  a  Stran¬ 
ger  to  the  Art,  to  whom  nothing  can  be  too 
plain. 

In  the  Third  Chapter,  is  defcribed  a  new 
Way  of  Pro  trading  Obfervations  made  in  the 
Field,  by  the  Needle:  As  alfo  how  to  Caft  up 
the  Content  of  a  Piece  of  Land,  by  Me¬ 
thods  more  facile  and  expeditious  than  here¬ 
tofore  ufed. 

In  the  Fourth,  the  Ufe  of  the  Theodolite 
is  ftiewn  in  Surveying  feveral  Parcels  of  Land 
lying  together ;  with  the  Form  of  the  Field- 
Book,  and  Plan  of  the  Work  annexed  ^  which 
fhews,  by  Infpedion  only,  the  feveral  Stations 
and  Station-Lines  throughout  the  whole  ; 
from  which  the  Obfervations  are  made  in 
the  Field. 

The  Fifth  (hews  how  to  meafure  or  plot 
any  Piece  of  Land  by  the  Chain  only,  with- 
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out  the  Help  of  any  other  Inftrument  in  the 
Field  but  a  (mail  Crofs. 

The  Sixth  fhews  the  Manner  of  Laying- 
out,  and  Dividing  Land,  without  inferting 
the  various  Methods  by  which  the  fame  might 
be  performed  ;  but  by  fuch  only  as  are  the 
moft  eafy  and  fit  lor  Practice. 

The  Seventh  fhews  how  a  County  is 
to  be  Surveyed  ;  as  alfo  Roads  and  Rivers  ; 
and  how  to  make  the  Ground-Plott  of  a 
City,  &c.  And  becaufe  thefe  more  feldom 
come  in  Praftice,  !  only  touched  gene¬ 
rally  on  the  Manner  how  they  are  to  be 
performed® 

In  the  Appendix  is  deferibed  the  Ufe  of  a 
new  Spirit-Level,  for  Conveying  Water  to 
any  appointed  Place :  Shewing  alio,  how  the 
Draught  of  a  Building  or  other  Objeds,  may 
be  drawn  in  Perfpedtive,  from  Obiervations 
made  with  the  Theodolite,  by  a  Method 
entirely  new  :  As  alfo  how  to  find  a  true 
Meridian- Line,  (jc\  .  Thefe  Problems,  tho’ 
not  immediately  related  to  the  Bufinefs  of 
Land-meafuring,  will  be  found  very  ufeful 
to  a  Practitioner  in  that  Art,  and  may  well 
deierve  the  little  Room  that  is  allotted  them 
in  this  Book.  ■  .  ...  . 
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It  may  be  expected,  here  fliould  have  been 
kiferted  (  as  ufual  in  Books  of  Surveying  ) 
more  Theorew^&c.  of  Geometry ;  I  confefs  it 
is  neceflary  a  Surveyor  fhould  be  well  acquain¬ 
ted  therewith,  as  alfo  with  Trigonometry,  as 
the  Ground- work  of  the  reft.  But  then  he 
may  as  well  read  in  the  Commentators  on 
Euclid,  the  Demonftration  of  each  Theorem 
at  large  (  beginning  with  the  Principles  of 
the  Art  firft  )  as  to  fee  ’em  tranlcribed  by 
Piecemeal  any  where  elfe.  Since  the  Two 
Theorems  in  the  Firft  Chapter,  well  under- 
flood  and  applied,  will  be  fufficient  for  the 
Performance  of  moft  Problems  relating  to 
Land-meafuring :  And  indeed^  a  Perfon  who 
is  well  acquainted  with  the  Ufe  of  his  In- 
flruments,  will  have  little  Occafion  to  have 
Recourfe  to  Trigonometrical  Calculations  for 
finding  his  Angles,  and  for  cafting  up  the 
Content  of  any  Piece  of  Land  after  the  Plott 
thereof  is  made ;  the  Directions  in  Sect.  4. 
may  be  fufficient  :  But  if  any  one  thinks 
otherwife,  he  may  be  farther  informed  from 
the.  Works  of  our  Trigonometrical  Writers, 
of  which  there  are  many  good  ones  extant. 

However,  tis  hop’d,  the  Country  Farmer, 
who  underftands  but  fo  much  of  Arithmetick, 
as  to  add,  fubtrad,  multiply  and  divide  (with 
a  little  Pradice,  the  genuine  Parent  of  Per- 
fedion)  by  thefe  plain  Diredions,  and  with 
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good  Inftruments,  will  be  enabled  to  find 
the  Content  of  each  Piece  of  Land  in  nis 
own  Occupation,  (  and  thofe  who  will  not 
be  at  the  Charge  of  Inftruments^  may  make 
good  Ule  of  the  Fifth  Chapter, )  and  that 
this  Knowledge  is  extremely  neceffary  to  the 
Countryman,  none  but  the  grofsly  ignorant 
will  deny,  fince  thereby  he  may  judge  what 
Stock  of  Cattle  each  Field  will  be  likely  to 
feed,  or  what  Quantity  of  Seed  will  be  fuf- 
ficient  for  each  Acre,  or  what  Number  of 
Workmen  to  reap  or  mow  the  fame,  (jc. 
Which  makes  me  admire,  when  I  reflect, 
that  this  Science  fo  beneficial  to  the  Publick, 
as  well  as  particular  Perfons,  ftiould  be  fo 
much  neglebled,  being  fo  plain  and  obvious 
to  every  Capacity, 

But  I  111  all  forbear  any  Panegyrical  Expreffr- 
ons  in  Praife  of  the  Art  it  ielf,  (tho’  much  might 
be  faid  on  that  Head  )  on  Account  of  its 
Antiquity,  Salubrity,  Plealantnefs,  and  above 
all,  its  Ufefulnefs,  Omari  res  ip  fa  negat  content  a 
docerl 

As  for  the  Book  it  felf,  tho'  perhaps  fome 
ilbnatur’d  Artifts  may  be  offended  therewith, 
becaufe  feveral  Things  herein  are  dilcovered, 
(  which  they  would  have  been  as  well  plealed 
fhould  have  been  concealed  )  like  Flowers 
gathered  and  placed  in  one  Garland,  and 
ftoftituted  to  every  one’s  View  j  yet  if  it 
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proves  any  way  ufeful  to  thofe  for  whom  it 
was  defigned,  I  have  my  End  in  Publilhingiu 
Rumpatur  quifqui f  rumpitur  irrcidiL 

Indeed  I  hoped  fome  Perfon  who  had  more 
Hours  of  Leifure  to  fpare  than  my  felf,  might 
have  fpent  fome  of  them  in  Compofing  fome- 
thing  of  this  Nature,  fince  all  the  Books  l 
have  yet  feen  are  much  deficient  in  many  of 
the  moft  neceffary  Parts  of  the  Bufinefs,  or 
elfe  too  voluminous  for  common  Ufe  ;  but 
could  not  hear  of  any  fuch,  till  this  was  in 
the  Prefs,  and  feveral  Sheets  wrought  off, 
elfe  I  fliould  gladly  have  refigned  the  Task  : 
But  now  that  it  is  printed,  e’en  let  it  be 
publiflied  ;  and  at  the  Bookfeller’s  Requeft, 
I  have  added  thus  much  by  Way  of  Preface, 
which  I  Ihtall  conclude  with  a  Saying  I  have 
fomewhere  met  with,  Va>  won  Enfant ,  prencl 
ta  Fortune . 

s.  w. 
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ADVERTISEMENT. 

BECAUSE  the  Practice  of  Surveying 
depends  much  on  the  Inftruments  ufed 
therein,  which,  being  ill- contrived  and  ad- 
jufted,  caufe  unavoidable  Errors :  Therefore 
I  thought  fit  to  fay.  That  all  Sorts  of  Inftru¬ 
ments  for  Surveying  Land,  are  made  with  the 
greateft  Accuracy  and  neweft  Improvements, 


By  Jonathan  Sisson, 

Mathematical  In ftrument - Maker , 

At  the  Corner  of  Beaufort- Buildings, 

In  the  Strand \  LONDON: 

He  being  the  Only  Perfon  that  makes  the 
Theodolite ,  Spirit-Level ,  and  Parallelogram , 
hereafter  mention’d.  Where  alfo  any  Gen¬ 
tlemen  or  Others  may  be  furnifli’d  with  Sun- 
Dials  of  all  Sizes,  to  be  fix’d  for  particular 
Latitudes,  or  portable  and  univerfal  ones. 
Double  Horizontal  Dials,  and  Projections  on 
the  Plane  of  any  Circle,  Mr.  Collins's  Qua¬ 
drants  in  Brafs,  Twelve  or  Six  Inches  Radius, 
Spheres  of  all  Sorts,  and  Globes,  the  beft 
Extant:  With  all  other  Mathematical  In- 
ftruments,  both  for  Sea  and  Land,  made  in 
Silver,  Brafs,  Ivory  or  Wood :  And  Sold 
at  Reafonable  Rates. 
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Shelving  how  to  make  a  Tlott  of  a 
Piece  of  Land  by  the  Plain  Pable, 
and  caft  up  the  Content  thereof. 

SECT.  I. 

Geometrical  Superficies  or  Sur¬ 
face,  is  produc’d  or  form’d  by  the 
Motion  of  a  Line,  as  that  is  de¬ 
fer]  bd  by  the  Motion  of  a  Point, 
for  if  a  b ,  in  Fig.  i.  be  equally 
mov'd  upon  the  fame  Plane  to 
c  dy  then  will  the  Points  at  <2  and 
by  deferibe  the  two  Lines  a  c7  and  b  and  by  fb 
doing,  they  will  generate  the  Superficies  or  Fi¬ 
gure  abed,  being  the  Quantity  of  two  Dimen¬ 
sions,  viz.  it  hath  Length  and  Breadth  (but  not 
Thicknefs,)  confequently  the  Bounds  or  Limits  of 
a  Superficies  are  Lines  ^  fb  if  the  Line  a  by  doth 
contain  in  Length  five  Chains,  and  the  Line  a  e 

B  two 
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two  Chains,  and  if  their  oppofite  Sides  and  An¬ 
gles  be  equal,  the  Quantity  of  Land  theie^  four 
Lines  enclole,  viz.  (a  b,b  d7  d  c.,  and  c  af)  will  be 
an  Acre. 

Our  prelent  Bufinels  therefore,  will  be  to  com¬ 
pute  what  Number  of  fuch  Acres,  or  Farts  of 
an  Acre,  are  contain’d  in  any  Piece  of  Land, 
(be  it  Arable,  Meadow  or  Woodland)  whole  Ex¬ 
tent  is  limitted  by  certain  Lines  or  Bounders. 
Now  an  Acre  of  Land  (by  the  Statute  of  33.  of 
Ed.  I.)  is  appointed  to  contain  i<5o  Iquare  Perches 
or  Poles*,  it  is  no  matter  in  what  Form  it  lyes, 
lb  it  contains  160  fquare  Poles*,  and  Gunter's 
Chain  (the  befb  for  Pra&ice)  being  therefore 
made  four  Pole  long,  ten  of  thele  Iquare  Chains 
make  an  Acre,  (that  is  to  lay)  one  Chain  in  Breadth, 
and  ten  in  Length,  or  two  in  Breadth,  and  five  in 
Length do  contain  160  Iquare  Poles,  as  per 
Statute.  See  the  following  Tables. 


Table  of  long  Me  afar  e . 


Inches 

Unit 

Foot 

Tard 

Inches 

17*  92 

12 

36 

Zinks 

1*515 

4  *<56 

Feel 


N 

"~V 

O 

$4 

"S 


|D 

I  c>- 

a 

b  j 

& 

1  • 

ft 
^  • 

a 

I 

1  ^ 

a 

?T“  I 

j 

^  1 

10 

OO 

1 2 

5 

OO 

a 

3 

3 

33 

4 

5 

a 

a 

1 

2 

50 

00 

6 

b. 

1 

66 

7 

1 

42 

8 

1 

25 

9 

1 

11 

13 


a 

S 

^  0 

S 


i333 


666 

285 

in 


Tard 


Perch 

Chain 

Mile 

198 

792 

63360 

25 

ICO 

8oco 

16.  5 

66 

5280 

5*  5 

22 

1760 

Perch 

4 

320 

Chain 

80 

a  » 
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A  "Table  of  fquare  Meafure. 

,  Inch 


Inch 

i 

Links 

Links 

62726 

1 

Feet 

Feet 

144 

2  295 

1 

Yards 

Yards 

1296 

20755 

9 

1 

Poles 

, 

Poles 

39204 

625 

27225 

30. 25 

1 

Chains | 

Chains 

627264 

,10000 

435*5 

484 

16 

x  L/m?  1 

Acre 

6272640I100C00 

43560 

4840 

160 

10  1 

A  Table ,  (hewing  how  many  Chains 7  Links ,  and  Parish 
are  contain'd  in  any  Number  of  Feet,  from  i  to  10000. 

Feet  C  hainLinksPts.  of  Links  Feet  ChainLinksPts. of  Links 


1 

2 

•4 

> 

4 

5 

0 

0 

0 

0 

0 

1 

-4 

2 

4 

6 

7 

)i5 

030 

545  • 

060 

5  75 

•  # 

200 

300 

400 

500 

3 

4 

6 

7 

°3 

54 

06 

57 

030  j 

54s  1 

o^o 

573 

6 

0 

9 

090 

600 

9 

°9 

090 

7 

0 

10 

606 

700 

10 

60 

606 

8 

0 

1  2 

12 1 

800 

12 

1 2 

121 

9 

0 

13 

6^6 

900 

13 

63 

636 

1 0 

0 

15 

i  5  1 

1000  f 

15 

15 

151 

20 

0 

30 

3°3 

2000 

30 

30 

303 

3° 

0 

45 

454 

3000 

45 

47 

434 

40 

0 

6  0 

606 

4000 

60 

60 

606 

5o 

0 

75 

757 

5000 

75 

7 

757 

60 

0 

90 

909 

6000 

90 

9.0 

909 

70 

1 

06 

060 

7000 

106 

06 

060 

[80 

1 

2 1 

212 

8000 

1 21 

21 

212 

9° 

1 

3^ 

3*3 

9000 

136 

36 

360 

jioo 

1 

5i 

5i5 

1 0000 

151 

5 1 

515 

The  Ufe  of  thefe  Tables  is  plain  by  InfpeCtion ,  therefore 
particular  Directions  are  needle fs, 
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Let  Figure  ^  be  luppos’d  toreprelent  a  Piece  of 
Land,  bounded  with  the  four  Strait  Lines  a  b ,  b  d7 
d  c>  and  c  a ,  whole  Lengths  are  each  ten  Chain, 
then  the  Area  or  Superficies  thereof  will  contain 
ten  times  ten  Square  Chains,  or  ten  Acres,  (as  per 
Fig-)  each  of  the  final!  Squares  reprelenting  one 
Square  Chain. 

But  before  the  Plan  of  any  Piece  of  Land 
can  be  laid  down  ( or  protracted )  on  Paper, 
in  order  to  make  a  Computation  of  the  Area  or 
Quantity  of  Superficies  it  contains,  ’tis  necefiary 
we  ihould  know  the  Length  and  Pofition  of  the 
ieveral  Lines  that  bound  the  lame. 

And  to  find  the  Length  and  Pofition  of  Lines  in 
the  Field,  we  make  ule  of  Instruments,  viz. 

To  mealure  the  Length  of  Lines  in  the  Field, 
we  uie  Gunter  s  Chain,  containing  in  Length 
four  Poles  or  66  Feet,  divided  into  ico 
Parts  or  Links,  each  Link  being  7  Inches,  and 
,11  of  an  Inch,  and  a  Staff  whole  Length  is 
equal  to  x~  part  of  the  Chain that  is  to  lay,  10 
Links,  or  6  Foot  7  Inches  ,§  of  an  Inch.  For 
Roads  the  Wheel. 

Inflruments  us’d  for  taking  the  Pofition 
of  Lines,  are  of  two  Kinds.  With  fome  we 
take  the  Pofition  of  a  Line  by  the  Angle  which 
it  makes  with  the  Meridian ,  ufins  a  Box 
and  Needle,  as  the  Circumferentor,  and  this 
is  ulually  call’d  the  Bearing  of  the  Line. 

With  others  we  take  the  Pofition  by  the  Angle 
that  the  Line  makes  with  any  other  given  in  Pofi¬ 
tion  ^  as  with  the  Limb  of  the  Theodolite,  the 
Chain,  &c. 

But  with  lome  we  take  the  Angle  it  lelf 
as  with  the  Plain  Table,  &c. 

All  other  Instruments  either  difer  from 
thele  only  in  Name,,  or  are  contain’d  in  them. 

The 
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The  Xnftruments  for  Plotting,  are  a  Scale 
and  Compaffes,  or  rather  a  Scale  decimally  divi¬ 
ded  dole  to  the  Edge,  and  at  every  tenth  Dm- 
lion,  numbred  o,  i,  2,  3,  &c.  denoting  Chains, 
and  a  Protractor  always  to  be  divided,  numbred, 
and  fitted  to  the  Xnftrument. 

Of  the  ule  of  thefe  feveral  Inftrumentsin  their  Or¬ 
der  j  and  firfi:  of  the  Plain  Table ;  the  Ules  thereof 
being  as  plain  as  the  Name  of  the  Inftrument  denotes. 

But  becaule  we  make  ufe  of  the  Chain  in  all 
manner  of  Bulinels  in  the  Field,  it  will  be 
necelTary,  in  the  firfi:  place,  to  inform  our  felves 
in  the  manner  how  to  manage  it  in  mealuring  the 
Length  of  Lines  in  the  Field. 

SECT.  II. 

Directions  for  meafuring  with  the  Chain. 

The  Chain  contains  in  Length  4  Pole  or  66 
Feet,  divided  into  joo  Links,  each  Link  being 
7  j~~  Inches,  as  aforelaid,  having  a  large  Ring 
exactly  in  the  middle  of  the  Chain,  and  pretty 
large  Pieces  of  Brafs  of  different  Shapes  at  the  end 
of  each  1  o  Links,  for  the  fpeedier  counting  of  the 
odd  Links  alfo  you  may  tie  a  large  red  Rag  at  50 
Links,  and  others  of  a  lighter  Colour  at  25, 
from  each  end  of  the  Chain,  elpecially  when 
the  Grafs  is  long. 

Take  care  that  they  who  carry  the  Chain 
deviate  not  from  a  ftrait  Line,  ( that  being 
the  neareft  Difiance  that  can  be  between  any 
two  Places,)  for  if  the  Lines  be  not  exaCtly 
mealured,  neither  the  Form  nor  Content  of  the 
Flott  can  be  true.  Provide  a  Stalf  juft  fix 
Foot  feven  Inches  and  long,  which  divide 
into  1  o  equal  Parts,  lo  will  the  Whole  be  the 
Length  of  10  Links,  and  each  Part  the  Length 
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of  one  Link,  and  10  times  the  Length  of  this 
Staff  (which  yon  may  call  the  off-fet  Staff)  the 
Length  of  the  whole  Chain  ^  alio  provide  9  Ar¬ 
rows  or  fmall  Sticks  above  a  Foot  long,  which  you 
may  mark  at  the  Tops  with  Bits  of  red  Cloath,and  at 
the  Bottom  you  may  put  fmall  Iron  F  err  ills  and 
two  ffrait  Staves  about  5  Foot  each. 

Before  you  meafure  with  the  Chain,  ’tis  ne- 
eeffary  to  examine  its  Length  by  the  off-let  Staff, 
llretching  it  on  level  Ground  in  fuch  fort,  as 
when  you  meafure  with  it. 

Being  thus  provided,  let  the  Leader  of  the 
Chain  take  the  nine  Arrows  in  his  Hand,  and 
one  of  the  5  Foot  Staves,  and  let  the  Folio wer3 
Handing  at  the  Station,  direT  him  to  place  his 
Staff  at  the  Chain’s  End,  in  a  right  Line  with  the 
Stations,  and  there  to  put  down  one  of  his  Ar¬ 
rows,  and  then  go  on. 

Let  the  Follower,  being  come  to  the  Arrow,  take 
it  up,  and  put  his  Staff  in  the  place  thereof, 
and  direff:  the  Leader  to  place  his  Staff  as  before  ^ 
then  let  the  Leader,  Handing  at  his  Staff,  look 
back  towards  the  laft  Station,  and  he  will  lee 
the  two  Staves  and  the  Station  in  one  right 
Line,  if  they  have  directed  right  ^  but  if  not,  the 
Leader  muff  direct  the  Follower  to  place  his  Staff 
in  the  lame  right  Line  with  the  Station  and 
the  Leader’s  Staff,  and  lb  muff  each  direff:  the 
other,  till  the  two  Staves  and  two  Stations  are 
in  one  right  Line. 

Let  ’em  thus  proceed  till  they  have  mea- 
fured  to  the  Station,  or  till  the  Leader  is 
nearer  the  Station  than  one  Chain’s  Length, 
then  will  the  Number  of  whole  Chains  mea- 
lured,  be  exprels’d  by  the  Number  of  Arrows 
prick’d  down,  fuppole  7  5  and  the  Leader  holding 
the  End  of  the  Chain  to  the  Station,  the  Fol¬ 
lower 
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lower  will  lee  how  many  Links  are  contained 
between  the  Station  and  iaft  Arrow,  fuppofe  60. 

Now  enter  in  the  Field  Book,  the  Chains  and 
Links  without  any  Diftin&ion  between  them,  and 
they  will  be  j6o  implying  either  760  Links,  or 

7  Chains  60  Links }  but  the  Links  rauft  always 
polfels  two  Places  after  the  Chains,  as  7  Chains 
4  Links  muft  be  written  704,  and  not  74  j  and 

8  Chains  muft  be  written  800,  alfo  as  foon  as 
you  have  meafur’d  each  Length,  enter  it  down 
immediately  in  the  Field  Book,  and  never  truft 
to  your  Memory  5  alfo  at  the  end  of  each  Length, 
enquire  of  the  Leader  and  Follower  how  many 
Arrows  each  have  in  their  Hands,  and  if  the 
Sum  of  the  Arrows  are  not  nine,  the  laft  mea¬ 
fur’d  Length  is  doubtful,  and  muft  be  re-meafor’d 
before  you  proceed. 

When  the  Length  is  above  nine  Chains,  let  the 
Leader  go  on,  and  let  his  Staff  down  at  the 
tenth,  andSlet  the  Follower  put  his  Staff  in  the 
place  of  the  Leader’s,  and  give  the  Leader  the 
nine  Arrows,  and  then  proceed  as  before^  but 
enter  thefe  10  Chains  immediately  in  the  Field 
Book,  and  if  the  Length  is  10  Chains  more,  enter 
20  i  alfo  obferve  it  is  ufual  to  allow  5  links 
from  the  Stem  of  the  quickfot  Hedge,  for  the 
Breadth  of  the  Ditch,  except  the  Cuftom  or 
Agreement  is  otherwife  }  but  the  Cuftom  of 
the  Place  generally  is  the  Surveyor’s.  Rule, 
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SECT.  III.  * 

% 

Shewing  how  to  make  a  Plott  of  one  Field ,  or 
federal  Fields^  upon  the  Paper  on  the ;  Plain 
Table ,  by  placing  the  Inftrument  at  One  or  more 
Stations  about  the  Middle ,  from  whence  the 

Angles  may  be  feen , 

<> 

Let  Fig.  3.  be  luppos’d  to  reprefent  two  Fields  or 
Enclofures,  a  Plott  of  which  is  def  r'd,  and  firft  of 
the  Field,  a  l  m  0  b. 

Having  put  your  Plain  Table  in  order,  and 
obierv’d  the  Needle  to  play  well,  put  a  Sheet 
of  fair  Paper  thereon,  and  cruih  down  the 
Frame,  lo  that  the  Paper  lyes  fmooth  3  then 
you'  may  imagine  the  Paper  on  the  Table  to 
reprelent  the  Surface  of  the  Land,  and.  the  Lines 
you  fhall  draw  thereon,  to  be  the  Bounders  of 
the  relpe&ive  Fields  or  Encloiures  in  fome  Pro¬ 
portion  or  other,  and  if  you  make  the  Propor¬ 
tion  thus,  A  Line  drawn  on  the  Paper  an  Inch 
long,  is  equal  to,  or  in  proportion  to,  the  Length 
of  one  Chain  on  the  Land,  and  if  5  Chains  in 
Length,  and  2  in  Breadth,  do  contain  the  Quan¬ 
tity  of  one  Acre  on  the  Land,  then  5  Inches  in 
Length,  and  2  in  Breadth,  lhall  alio  contain  the 
Quantity  of  one  Acre  on  the  Paper,  and  takes 
up  the  'lame  Quantity  of  Space  thereon,  as  an 
Acre  does  in  the  Field*,  vide  Fig.  1. 

This  being  premis’d,  we  proceed  to  lay  down 
the  Lines  that  enclole  thefe  two  Fields  of  the 
lame  Length  and  Pofition  on  the  Paper,  which  fhall 
therefore  include  the  lame  Quantity  of  Superficies 
as  thole  in  the  Field  it  felf  in  proportion,  as  1 
Inch  to  1  Chain.  v 

But  if  we  make  half,  or  a  quarter  of  an 
Inch,  or  half  a  quarter  (by  which  the  following 
1  ■  .  %  ■ DL 
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Dimenfions  were  laid  down)  on  the  Paper,  to 
reprefent  one  Chain,  it  is  the  lame  in  effeft, 
only  the  Plott  thereby  is  made  leiler^  allp  thb 
Inches,  £5 ?c.  on  the  Paper,  are  capable  of  being 
fiibdivided,  as  the  Chain  is  into  Links. 

Eirft,  place  the  Table  feme  where  about  the 
middle  of  the  Field,  from  whence,  if  poffible,  you 
can  fee  all  the  Angles,  as  at  ©,  and  make  an 
FI  ole  in  the  Ground,  over  which  by  the  help  of 
a  Plummet  and  String,  let  the  Center  of  the 
Table,  by  applying  the  String  to  the  head  of 
the  Staff,  and  having  fet  the  Inftrument  fteady 
on  the  Ground,  turn  the  Table  about  till  the 
Needle  hangs  over  the  Flower  de  Luce  in  the 
Box,  (or  if  ?tis  more  convenient,  turn  the  Length 
of  the  Table  to  the  Length  of  the  Plott,  that  it 
may,  if  poffible,  lye  on  one  Sheet  of  Paper,  and 
note,  on  a  Bit  of  walle  Paper,  the  Divifion  in 
the  Box  the  Needle  hangs  over  when  at  reft,) 
and  then  lerew  the  Table  faft.  AlTign  on  the 
Paper  a  Point,  or  ftick  a  Pin  at  0,  (to  reprelent 
the  Hole  in  the  Ground  or  prelent  Station)  to 
Which  Point,  apply  the  fiducial  Edge  of  the  In¬ 
dex,  and  turn  it  about,  keeping  the  Edge  dole 
to  the  Point  or  Pin  at  ©,  till  through  the  Sights 
you  lee  the  Flair  cut  a  Staff  or  Mark,  let  up 
exactly  in  one  of  the  Angles,  as  at  a,  then  by  the 
Edge  of  the  Index,  draw  a  Line  from  the  Point 
e  towards  the  Angle  a,  with  the  Point  of  the 
Compaffes,  without  regarding  the  Length,  lb  it 
be  long  enough. 1  •  - 

Let  the  Mark  be  left  at  a,  and  caule  others 
to  be  let  up  round  the  Field,  at  every  Angle 
therein,  as  at  l  m  0  to  every  one  of  which, 
direct  the  Sights,  and  when  the  Hair  therein  cuts 
the  Mark  (keeping  the  Edge  of  the  Index  dole 
to  the  Point  0)  draw  the  feveral  Lines  0  /, 

0  o?  0  b,  "  ^ 

jr  Now 
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Now  lee  whether  the  Needle  continues  to  hang 
over  the  lame  Point  in  the  Box  as  when  you  firft 
planted  the  Table,  alio  lay  the  Edge  of  the  Index 
to  die  Line  expand  if  then  the  Hair  in  the  Sights  cuts 
the  Mark  at  a ,  and  the  Needle  hangs  over  the 
lame  Point  as  at  fir  ft,  you  may  conclude  the 
Table  Lath  not  been  mov’d  out  of  its  firft  Po¬ 
rtion,  which  is  carefully  to  be  obferv’d. 

In  the  next  place  we  proceed  to  make  the  Lines 
O  a9  0  /,  of  their  juft  Length,  and  to  that  end 

apply  the  Ring  at  one  end  of  the  Chain  to  the 
Hole  under  the  Table,  and  let  the  Chain  be 
ftretcLd  at  length  towards  one  of  the  Angles 
as  at  ay  and  when  I  have  meafured  up  thereto, 
(obferving  the  Directions  before  laid  down  for 
meafuring  with  the  Chain,)  I  find  the  Length  of 
the  Line  oa9  to  contain  3  Chains  60  Links,  or 
360  Links,  which  note  in  a  Bit  of  Paper. 

Having  found  the  Length  of  the  Line  0  a  on  the 
Ground,  I  proceed  to  make  that  on  the  Paper 
of  the  lame  Length,  to  correspond  therewith  in 
Proportion,  as  an  Inch  to  a  Chain,  or  any  other 
Proportion  as  fhall  be  moil  convenient. 

Therefore  having  provided  a  Scale  and  Compalfes, 
becatife  the  Length  of  the  Line  I  am  about  to  take 
off,  is  360,  or  3  Chains  60  Links  :  I  let  one  Foot 
of  the  Compalfes  in  die  Line  of  Inches,  &c.  at  3  > 
and  extend  die  other  to  60  in  the  diagonal  Di- 
vifions  9  thereby  taking  off  360  Links,  then  the 
Compalfes  remaining  at  this  Extent,  I  fet  one 
Foot  in  the  Point  0  on  the  Paper,  and  let  the 
other  fall  in  the  Line  ©  a9  where  I  make  a  viH- 
Me  Mark  or  Prick  with  the  Compals  Point,  in 
order  to  find  it  again  preiently. 

Notey  each  whole  Inch,  '  Inch,  CL.  on  the  Scale, 
reprelents  one  Chain,  and  the  Links,  or  hundredth 
Parts  of  the  Chain,  are  taken  off  from  one  whole 
Inch,  i  Inch,  &c.  divided  alio  into  100  Parts, 
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by  diagonal  Lines  drawn  crofs  the  Scales  for 
each  1  cth  of  that  Divifion  reprefents  10  Links, 
and  is  divided  into  other  ten  Parts,  by  the 
crofting  of  the  diagonal  Lines.  Any  Inftrument- 
maker  that  fells  this  Scale,  will  prefently  fhew 
the  Ules  of  thefe  Lines,  or  the  Sight  thereof 
will  be  afufficient  Information  5  only  it  may  be 
obfenfd,  that  thefe  Scales  are  bed:  made  of  Brals, 
and  the  Joints  of  the  Compaffes  are  chiefly  to 
be  obferv'd,  which  ihould  have  an  equal  eafy 
Motion  without  leaping,  and  that  the  Points 
be  well  temper’d,  and  clofe  in  a  Point  exaCtly. 

Obferving  the  Directions  before  laid  down  ,  I 
firft  meafure  with  the  Chain  the  Length  of  the  ie- 
veral  Lines  ©  /,  ©  m7  ©  0,  and  ©  b,  and  then  trans¬ 
fer  the  Length  of  each  Line  on  the  Ground  to  its 
Representative  on  the  Paper,  making  vifible  Marks 
where  the  end  of  each  Line  falls,  as  at  a7  /,  m7  0 ,  b. 

And  here  it  may  be  oblerv’d,  that  I  gene¬ 
rally  meafure  one  Line  from  the  Inftrument  to 
an  Angle,  and  the  next  from  the  Angle  to  the 
Inftrument,  till  all  are  finifh’d,  and  note  the 
Length  of  each  Line  as  I  meafure  it  in  a  Piece 
of  wafte  Paper,  and  never  truft  to  my  Memory  * 
then  obferving  which  Line  I  began  with,  I  let 
on  its  true  Length  on  the  Paper  on  the  /Table, 
and  the  reft  of  the  Lines  in  their  order. 

Lajily ,  I  join  the  Points  /,  m7  0,  L\  with  Ink 
Lines,  becaufe  they. Ihould  not  rub  off,  (and  for 
this  purpofe  a  drawing  Pen  is  requifite,)  as  the 
Lines  a  /,  /  m7  m  oy  oh  and  h  ay  which  conftitute 
the  Bounders  of  the  Field  a  l  m  0  b. 

It  may  be  a  young  Beginner  will  take  fome  Plea- 
fure  to  meafure  crofs  fome  part  of  the  Piott  on 
the  Paper,  as  the  Diftance  from  a  to  0,  or  from  a  to 
h7  with  his  Scale  and  Compaffes,  and  afterwards 
meafuring  the  fame  Diftance  on  the  Ground  with 
the  Chain,  he  will  find  them  both  exaftly  to 
agree,  if  the  Piott  be  truly  laid  down.  Ha. 
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Having  finiilfid  this  Field,  I  caufe  a  Staff  to  be 
fet  op  with  a  Paper  thereon  in  the  next,  in  a  conve¬ 
nient  Place,  from  whence  I  can  view  all  the  Angles ; 
but  if  iuch  a  Station  can’t  be  found,  I  chufe  the 
moil:  convenient  as  at  ©  2. 

The  Table  handing  at  ©  x,  in  the  Field 
@  l  m  0  by  in  the  fame  Politico  as  at  firft, 
(which  it  mull  do,  or  the  Plott  of  the  next 
Field  can't  be  truly  laid  down  in  refpeft  of 
the  laft)  1  lay  the  Index  to  the  Point  ©,  and 
torn  it  about  thereon,  till  the  Hair  in  the  Sights 
cuts  the  Staff  or  Mark  in  the  next  Field 
at  ©  2,  and  holding  the  Index  faff  in  that  Poli¬ 
tico,  I  draw  a  Line  by  the  Edge  thereof,  from 
©•i,  towards  @2,  in  the  next  Field,  and  take 
care  to  continue  it  long  enough*,  then  remove 
the  Table,,  and  place  a  Staff  with  a  Mark 
thereon,  in  the  Hole  over  which  the  Center  of 
the  Table  was  plac’d,  and  mealure  with  the 
Chain  the  neared:  Diftance  between  ©  1,  (in  the 
Field  a  l  m  0  /?,)  and  ©  2  in  the  next  Feld, 
(drawing  the  Chain  through  the  Fledge  in  a 
f Irak  Line,  and  let  on  the  Diftance  621,  (by  the 
Help  of  the  Scale  and  Compaffes)  from  ©  1  to  ©  2* 
Now  I  take  away  the  Staff,  and  plant  the 
Center  of  the  Table  over  the  Hole,  in  which 
she  Staff  ftood  at  ©?,  and  flicking  two  Pins,  or 
the  Points  of  two  Imall  Needles  in  ©  r,  and  ©  2, 
apply  the  Edge  of  the  Index  thereto,  fo  as  it 
lyes  exaflly  on  the  Line  ©  1,  ©2,  and  keeping 
ft  m  this  Pofition,  turn  the  Table  about  till  the 
Hair  or  Thread  in  the  Sights  cuts  the  Staff  or 
Mark  in  the  laft  Field,  and  then  lerew  the 
Table  fall  that  it  ftir  not  out  of  this  Pofition, 
til!  I  have  finiilfid  the  Oblervations  in  this  Field, 
(but  obferve  to  turn  that  Part  of  the  Table 
marked  with  ©  1,  towards  its  Reprelentative  in 
the  laft  Field) 


When 
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When  the  Needle  hath  fettled ,  and  is 
at  reft,'  obferve  whether  it  hangs  over  the 
Flower-de-luce  or  fame  Bivifion  in  the  Box,  as 
at  ©  1  in  the  laft  Field  ^  which  it  will  do  if  you 
have  made  your  Oblervation  truly,  and  the  Needle 
be  good  7  and  if  you  were  to  move  the  Table 
to  never  fo  many  Stations,  the  Needle  will  ffcilt 
point  to  the  lame  Divifion  in  the  Box,  wdiidx 
obferve  becaufe  the  removing  the  Table  from 
one  Station  to  another  is  the  greatefi:  Difficulty  in 
this  Way  of  Surveying. 

Having  caus'd  Marks  to  be  let  up  in  lb  many  of 
the  Angles  in  this  Field,  as  you  can  conveniently  fee^ 
from  the  prefent  Station,  as  at  by  iy  h7g7  lay  the  Index 
to  the  Point  ©,  and  direfl  the  Sights  to  k7  ty  hsg3 
drawing  Lines  by  the  Edge  of  the  Index  towards 
every  one  of  them  *,  then  mea luring  the  Length  of 
the  feveral  Lines  ©  k7  ©  /,  ©  bD  ©  with  the  Chang 
let  on  the  feveral  Lengths  of  thefe  Lines  on  the 
refpehive  Lines  on  the  Paper  (as  before  directed.,) 
marking  the  Points  k7  i3  h7  g7  where  the  Ends  of 
the  Lines  fill  from  ©:  Laftly,  join  the  Points 
kiy  i  bj  and  hg7  with  ink  Lines,  and  they  confdtute 
the  Bounders  of  fo  much  of  the  prelent  Field, 
as  you  can  conveniently  fee  from  this  Station, 

But  there  is  no  occalion  to  ineafure  to  the  An¬ 
gles  /.or  m  with  the  Chain,  except  that  it  may 
be  fome  Satisfaction,  as  aforefaid,to  fee  the  Lines 
on  the  Paper,  and  thofe  on  the  Gronndto  agree, 

Oblerving  the  former  Directions  for  remo¬ 
ving  the  Table,  let  it  be  plac’d  in  its  true 
Pofition  at  ©  3  in  this  Field  \  and  direct'  the 
Sights  to  the  Angles  f  c,  d7  and  r,  and  when  the 
ieveral  Diftances  from  0  3 ,  to  f]  e,  d  and  r,  are  fet 
on  the  Paper,  join  the  Points  g  /,  f  e7  e  dy  d  .c9 
and  c  by  with  ink  Lines,  fo  is  the  true  Plott  of 
_  thefe  two  Fields,  a  l  m  0  by  and  l  k  i  h  g  f  e  d 
c  l  0  m7  laid  down  on  the  Paper  in  fiich  Pro¬ 
portion 
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portion,  as  the  Scale  you  made  ule  of  is  to  the 
Chain. 

But  oblerve  that  if  the  Hedge  b  c>  had  been 
fb  thick,  that  from  ©  3,  you  could  not  have 
leen  the  Angle  d ,  or  other  Obftruftion  had  hin¬ 
der’d  your  Sight  or  Meafuring  thereto,  you  muff 
have  remov’d  the  Table  to  another  Station 3  but 
when  you  can  (as  commonly  you  may)  by  holding 
afide  the  Boughs  or  other  wile,  lee  the  Mark,  and 
by  drawing  the  Chain  through  the  Hedge,  mea~ 
lure  the  Line  from  ©  3,  to  the  Angle  d7  ’tis  a 
better  way  than  to  remove  the  Table,  for  the 
fewer  Stations  you  make,  the  better,  and  the 
Work  will  be  more  truly  laid  down,  which  re¬ 
member. 

It  would  be  only  repeating  the  lame  thing 
over  again,  to  give  Directions  how  to  lur- 
vey  a  Field  from  a  Station  taken  in  any  Angle 
thereof,  from  whence  the  reft  may  be  feen  3  as  if 
it  had  been  more  convenient  in  the  Field 
iff  l  m  0  by  to  have  planted  the  Table  at  the 
Angle  a,  the  Sights  muft  have  been  directed  from 
thence  to  the  reft  of  the  Angles  /,  m7  0,  by  and 
the  Lines  meafured  on  the  Ground,  from  a  to 
/,  m7  0  and  by  whole  Length  laid  down  on  the  Pa¬ 
per  from  a7  would  give  the  lame  Points  /,  m7  0,  by 
as  if  the  Station  had  been  in  the  Middle  of  the 
Field,  and  when  the  Bounders  are  drawn,  they 
will  be  in  the  lame  Pofition  as  before. 

If  you  would  draw  a, Meridian,  or  a  North  and 
South  Line  through  the  Plott,  turn  the  Table  about, 
till  the  Needle  hangs  over  the  Flower-de-luce  in 
the  Card,  and  laying  the  Index  on  fome  of  the 
equal  Divifions  on  the  lides  of  the  Frame,  draw 
a  Line  dole  by  the  Edge,  which  lliall  be  a  me¬ 
ridian  Fane  3  and  if  you  crofs  this  Line  by  a- 
nother  at  Right  Angles,  that  Brail  fhew  the  Eafl 
and  Weft  Points. 


SECT.  I\A 
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SECT.  IV. 

Directions  for  cafling  up  the  Content  of  any 

Piece  of  Land . 

The  next  thing  that  lies  before  us  is  the  Man¬ 
ner  of  Calculating  the  Quantum  of  the  Superficies 
enclofed  by  the  Lines  on  the  Paper,  as  they  re- 
prelent  the  Bounders  in  the  Field  5  that  is  to  lays 
how  many  Acres,  and  Parts  of  an  Acre  are  con¬ 
tain’d  therein. 

In  order  thereto,  theie  ieveral  Things  may  be 
premlfed  :  Firft,  That  every  Magnitude  is  men^ 
furable  by  fome  Magnitude  of  the  fame  Kind 
a  Line  by  a  Lineal  Foot,  &c.  a  Superficies  by  a 
Square  Foot,  and  a  Solid  by  a  Solid  Foot, 

The  Superficial  Meafure  may  be  conceived,  by 
imagining  Fig.ji.  to  be  a  Field,  as  now  divided 
into  100  Squares,  every  Square  being  one  Chain, 
having  a  Chain  for  its  Side  :  Now  if  the  Field  be 
juft  one  Chain  broad,  the  Number  of  Square 
Chains  will  be  equal  to  the  Number  of  Lineal 
Chains  in  the  Length  of  the  Field:  But  if  the 
Field  be  ?,  3,  4,  &c.  Chains  broad,  the  Number 
of  Square  Chains  will  be  twice,  thrice,  or  four 
times  lb  many  fquare  Chains  ^  lb  this  Field  be¬ 
ing  10  Chains  long,  and  10  Chains  broad,  the 
Number  of  lquare  Chains  in  it  are,  100,  viz*  1© 
multiply ’d  by  10,  gives  100^  or  if  it  had 
been  40  Chains  long,  and  5  broad,  the  Number 
of  lquare  Chains  would  be  200. 

2.  That  the  Menli iration of  all  fiperficial  Figures, 
as  Land,  depends  on  the  exaft  Meafuring  of 
certain  regular  Figures,  as  the  Parallelogram^ 
Triangle,  &c.  lo  that  if  any  Plot  of  Land  be  not 
one  of  thefe  Figures,  it  muft  be  reduc’d  into 
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fome  or  one  of  thefe  Forms  before  it  can  be 
meafurecL 

3 .  A  Parallelogram  is  a  quadrilateral  Figure,  each 
of  whole  oppolite  Sides  are  parallel,  and  the 
Diagonal  divides  the  fame  into  two  equal  Parts, 
as  the  Parallelogram  a  b  c  dy  Fig.  5.  the  oppolite 
Sides  and  oppolite  Angles  of  which  are  equal 
between  themlelves,  and  the  Diameter  or  Diago¬ 
nal  a  c  bileds  the  Parallelogram. 

4.  A  Right-lin’d  Triangle,  is  a  Figure  compre¬ 
hended  within  three  ftrait  Lines. 

We  need  not  here  take  notice  whether  a  Tri¬ 
angle  be  Right  or  Oblique-angled,  or  by  what 
Name  diltinguilh’d,  whether  an  Ifolceles,  Scale- 
iium,  &c.  becaufe  they  are  all  meafured  by  one 
and  the  lame  Rule. 

5.  A  Trapezia  is  an  irregular  four-lided  Figure, 
comprehended  under  4  unequal  Sides  and  An¬ 
gles. 

To  this  we  fliall  add  thefe  two  ufeful  Theorems 
following. 

Theorem  1. 

That  Parallelograms  conftituted  upon  the  fame 
Bale,  and  between  the  lame  Parallels,  are  equal, 
Euclid,  lib.  1.  Prop.  45. 

Let  a  b  c  dj  eb  cfy  be  Parallelograms  confti- 
tuted  upon  the  fame  Bale  b  c,  and  between  the 
lame  Parallels  a  f\  and  be,  then  the  Parallelo¬ 
gram  a  b  c  dy  is  equal  to  the-  Parallelogram 
e  b  cf. 

For  becaufe  abed  is  a  Parallelogram,  a  d 
is  equal  to  b  r,  and  for  the  fame  R  ealon  ef 
is  equal  to  b  cy  wherefore  a  d  iliall  be  equal 
to  e  f\  but  d  e  is  common,  therefore  a  e  is 
equal  to  d  /,  but  a  b  is  equal  to  d  cy  wherefore 
e  ay  a  by  the  two  Sides  of  the  Triangle  'a  b  e 
are  equal  to  the  two  Sides  f  dy  d  cy  each  to  each,. 
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and  the  Angle  f  d  c7  equal  to  the  Angle  e  a  b% 
the  outward  one  to  the  inward  one,  there¬ 
fore  the  Bafe  e  b  is  equal  to  the  Bale  /  c7  and 
the  Triangle  eab7  to  the  Triangle  fdc. 

If  the  common  Triangle  d  g  e  be  taken  from 
both,  there  will  remain  the  Trapezia  a  b  gd7  equal 
to  the  Trapezia  fcg  e ,  and  if  the  Triangle  gb  c7 
which  is  common,  be  added,  the  Parallelogram 
a  bed ,  will  be  equal  to  the  Parallelogram  eb  c 
which  was  to  be  demonftrated*  Vide  Fig.  4® 

Theorem  2 . 

If  a  Parallelogram  and  a  Triangle  have  the 
lame  Bale,  and  are  between  the  lame  Paral¬ 
lels,  the  Parallelogram  will  be  double  to  the 
Triangle,  Euclid .  Lib .  1.  Prop .  41. 

Let  the  Parallelogram  a  b  c  d7  Fig.  5.  and  the 
Triangle  e  b  cy  have  the  lame  Bale,  and  between  the 
lame  Parallels  b  c7  ae7  then  the  Parallelogram 
ab  c  d7  is  double  the  Triangle  eb  c. 

For  join  a  c7  then  the  Triangle  abc  is  equal 
to  the  Triangle  eb  c7  for  they  are  both  confti- 
tuted  upon  the  lame  Bafe  bc7  and  between  the 
lame  Parallels  b  c7  a  <?,  but  the  Parallelogram 
a  b  c  d7  is  double  the  Triangle  a  b  c7  lince  the 
Diameter  a  c  bilefts  it,  wherefore  likewile 
it  lhall  be  double  to  the  Triangle  e  b  c7  which 
was  to  be  demonftrated.  Vide  Fig .  5. 

By  the  laft  Theorem^  a  Parallelogram  having  the 
lame  Bale  with  a  Triangle,  and  lying  between 
the  lame  Parallels,  is  double  to  the  Triangle ; 
therefore  if  the  Bafe  of  a  Triangle  be  of  the  lame 
Length  with  one  fide  of  a  Parallelogram,  and  the 
Perpendicular  of  the  fame  Height,  as  the  other 
fide  of  the  Parallelogram,  thole  Triangles  are 
equal  but  to  half  that  Parallelogram*  Vide 
Fig .  6 . 
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If  a  Weight  (as  a  Bullet)  was  fulpended  at 
ey  Fig.  6.  and  from  thence  let  fall  on  the  oppo- 
fite  Line  b  dy  it  wou’d  deicribe  the  Perpendi¬ 
cular  Line  e  fj  then  a  Perpendicular  is  the  near- 
eft  Diftance,  or  iliorteft  Line  that  can  poflibly 
be  drawn  from  any  Angle  to  its  oppolite  Side. 

And  here  it  may  be  convenient  to  infert  the 
Manner  of  railing  or  letting  fall  a  Line  perpen¬ 
dicular  to  another. 

Let  a  Perpendicular  be  railed  on  the  Line 
d  ey  from  the  Point  cy  Fig.  7.  Open  the  Com¬ 
pares  to  a  convenient  Diftance,  and  mark  out 
the  two  Points  a  and  by  then  opening  them 
fbmething  wider,  you  may  by  letting  one  Foot 
in  a  and  by  leveraliy  deicribe  the  two  Arches 
cutting  one  another  at  the  Point/,  from  which 
draw  the  Perpendicular  f  cy  to  cy  alio  the  Line 
f  cy  continued,  will  crofs  the  Line  d  ey  at  Right 
Angles. 

Let  a  Perpendicular  be  railed  from  the  End 
of  the  Line  a  by  at  by  Fig.  8.  Open  the  Com¬ 
pares  to  an  ordinary  Extent,  and  letting  one 
Foot  in  the  Point  by  let  the  other  fall  at  Ad¬ 
venture,  as  at  (=),  then  without  altering  the  Ex¬ 
tent  of  the  CompaHes,  let  one  Foot  in  the 
Point  ©,  and  with  the  other,  crofs  the  Line 
a  by  at  dy  and  deicribe  the  oblcure  Arch  d  dy 
then  lay  the  Ruler  to  d  and  e,  and  draw  the 
oblcure  Line  d  ©  ey  through  the  .Arch.  Laftly, 
apply  the  Ruler  to  the  Point  of  Interfeftion  at 
/  and  to  the  Point  at  the  End  of  the  Line 
a  by  and  draw  the  Perpendicular  c  b. 

Let  a  Perpendicular  be  let  hill  from  the  Point 
cr  upon  the  Line  a  b :  Set  one  Foot  of  the 
Compaftes  in  the  given  Point  cy  and  with  the 
other,  deicribe  flich  an  Arch  of  a  Circle,  as 
will  crofs  the  given  Line  a  by  in  two  Points, 
viz.  dy  /,  then,  bileft  the  Biftance  between  the 

two 
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two  Points  d  and  /,  as  at  e ,  and  draw  the  Per- 
pendicular  c  e» 

This  is  no  more  but  the  Firft  Problem  re- 
verfed:  Allb  a  Perpendicular  may  be  let  fall 
nigh  the  End  of  a  Line  by  the  Second. 

Note0  Thofe  Problems  touching  Perpendiculars, 
aim  at  no  greater  Matter,  than  may  be  per¬ 
formed  in  a  mechanical  Way,  by  the  help  of 
a  fmall  Square,  exactly  made  as  a  Square  Pro¬ 
tractor,  or  for  want  thereof,  a  Scale  in  a  Cale  of 
Inflruments,  that  hath  a  Right  Angle,  and  true 
Sides,  or  the  Square  therein,  in  the  Form  of  a 
Carpenter’s,  for  if  you  apply  one  Leg  of 
fiich  a  Square  to  any  Line,  fo  as  the  Angle  of 
the  Square  may  touch  the  End  of  the  faid  Line, 
or  any  other  Point  where  the  Perpendicular  is  to 
be  railed,  you  may  by  the  other  Leg,  draw  the 
Perpendicular.  In  like  manner  may  you  let  fall 
a  Perpendicular  from  a  Point  afligned,  by  ap¬ 
plying  one  Leg  of  the  Square  to  the  X  int>  fo  as 
the  other  may  touch  at  the  fame  Line  the 
afligned  Point,  whence  you  may  draw  the  Per¬ 
pendicular  by  that  Leg  that  touches  the  Point. 

If  the  Angle  of  the  Square,  be  a  little  Blunt 
by  Wearing,  you  muft  allow  for  it  when  you  ap¬ 
ply  it  to  the  Point  in  a  Line,  and  when  you 
are  drawing  a  Perpendicular,  you  mu  ft  flop  before 
you  reach  the  given  Line,  and  then  by  applying 
the  Leg  of  your  Square,  to  that  Part  of  the 
Perpendicular  already  drawn,  fo  as  that  Part  of 
the  I^eg  may  pafs  clearly  over  the  Line,  you 
may  draw  the  Perpendicular  as  exactly,  as  if 
the  Angle  had  been  true.  The  like  Courfe  is  to 
be  taken,  when  a  Line  is  to  be  crofted  by  ano« 
ther  drawn  quite  through  it  at  Right  Angles. 

6 .  Every  Figure  enclofedwith  3  Right-lines  is  a 
Triangle,  and  in  the  Menfuration  thereof,  only  the 
Length  of  the  Bafe,  and  Height  of  the  Perperw 
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dicular  is  confiderable,  and  any  of  the  Lines  may 
be  made  the  Bale,  though  commonly  the  longeft 
is,  and  a  Line  let  fall  from  the  oppofite  Angle 
upon,  or  made  to  touch  the  Bale  in  the  neareft 
Point,  is  the  Perpendicular,  and  you  are  not  con¬ 
fin’d  to  any  Angle,  but  may  let  fall  the  Perpen¬ 
dicular  from  what  Angle  you  pleafe,  taking  the 
Line  on  which  it  falls  for  the  Bale. 

7.  The  Area  or  Content  of  the  two  Primitive 
Right-Lin’d  Figures,  the  Square  or  Parallelo¬ 
gram  and  Triangle  is  found  by  multiplying  the 
Length  of  the  Square  or  Parallelogram  by  its 
Breadth,  and  the  Bale  of  the  Triangle  by  half 
the  Perpendicular,  or  the  whole  Perpendicular 
by  half  the  Bale,  or  the  whole  Bale  by  the  whole 
Perpendicular,  then  the  half  of  that  laffc  Product, 
is  the  Content  of  the  Triangle. 

And  here  it  may  be  worth  obferving, 
that  the  Multiplier  in  any  of  the  Multipli¬ 
cations  made  ule  of  in  "calling  up  any  Menlurati- 
on,  is  an  abftrafl  Nnmber,  as  well  as  in  all  other 
Multiplications  whatfbsver,  which  may  prevent 
the  falle  Conlequences  ulually  drawn  from  multi¬ 
plying  Feet,  &c.  by  Feet,  Quiz.)  that  of  multi¬ 
plying  by  a  contrail  Number  (as  half  a  Crown 
by  half  a  Crown)  which  is  contrary  to  the  Na¬ 
ture  of  Multiplication,  whole  Operations  are  on¬ 
ly  compendious  Additions,  either  of  the  Multi¬ 
plicands,  or  fome  Part  of  it  continually  to  its  lelf 
or  its  Part. 

8.  The  Parallelogram  or  Square,  being  the  origi¬ 
nal  Figure  from  which  are  deduced  all  Compu¬ 
tations,  that  relate  to  the  calling  up  the  Con¬ 
tent  of  a  Superficies,  a  Line  drawn  from  any 
Angle  therein  to  its  oppofite  Angle,  may  be  di¬ 
vided  into  two  Triangles  (which  dividing  Line  is 
called  the  Diagonal,  as  aforefaid)  both  of 
which  Triangles  taken  together,  are  equal  to 
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the  Square  or  Parallelogram,  and  one  of  them  e~ 
qual  to  half  of  it,  and  any  manner  of  Figure  that 
hath  four  Sides,  whether  equal  or  parallel,  or  nei¬ 
ther,  let  it  be  called  a  Trapezia-Rhombus,  &c. 
is  capable  of  being  divided  and  call  up  in  the  fame 
manner. 

9.  Then  any  irregular  Figure,  let  it  confld  of  ne¬ 
ver  fo  many  Sides,  may  be  divided  by  fuch  Diago¬ 
nals  into  a  Number  of  Triangles,  &c.  which  fe» 
parately  caffc  up  and  added  together3  their  Sum 
is  the  Content  of  the  whole  Figure. 

10.  And  almod  all  Fields  to  be  met  with  in  Sur¬ 
veying,  being  bounded  with  a  Number  of  unequal 
Lanes,  we  firft  take  the  Plott  thereof  by  fbme  In* 
flrument,  and  lay  it  down  on  Paper,  and  by  draw¬ 
ing  Diagonal  Lines  through  it,  reduce  it  into 
Triangles,  {$c.  Vide  Fig.  10, 

1 1.  And  thele  Triangles  or  Squares,  being  meafur* 
ed  by  the  Chain  of  100  Links,  when  call:  up, 
their  Content  is  given  in  the  lowed:  Denomina¬ 
tion,  {viz.)  fquare  Links,  as  in  Figure  10  ; 
1  o  Chains  multiplied  by  1  o  Chains,  gives  1 00  fquare 
Chains  *,  or,  which  is  all  one,  iooo  Links  by  1000 
Tanks,  gives  r. 000000  fquare  Links  in  the  lowed 
Denomination,  only  making  the  Links  to  poffefs 
two  Places  of  Figures  after  the  Chains,  as  6  Chains 
54  Lanks  mufc  be  written  <5 54,  without  any  Point 
of  Separation  between  them,  and  10  Chains  mud 
be  written  ic.oo. 

12.  In  one  fquare  Chain,  there  are  10000  fquare 
Links,  and  1 00000  fquare  Links  in  an  Acre.} 
the  Chain  therefore  is  divided  into  100  Parts  or 
Lengths  (fuch  as  a  Link  is  made  to  be)  on  pur- 
pole,  that  all  Operations  may  be  made  in  a  de¬ 
cuple  Manner,  and  to  lave  the  trouble  of  Divilion  : 
For  as  the  Acre  is  limited  by  Statute,  this  Num¬ 
ber  rocooo  is  the  Divifor  in  the  lowed  Denomi¬ 
nation  ( viz.  )  Links.  So  if  a  Field  contains 
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1(554321  Iquare  Links,  we  need  not  to  find  the 
Number  of  Acres  therein  divide  it  by  iooooo, 
the  Iquare  Links  in  one  Acre  3  but  according  to 
the  old  Rule,  when  a  Divifor  confifted  of  1  and 
Cyphers,  cut  off  from  the  Right-hand,  lb  many 
Places  of  Figures  of  the  Dividend,  as  the  Divi- 
ibr  hath  Cyphers,  accounting  them  the  Remain¬ 
der  3  lb  fhall  the  reft  on  the  left  Side  be  the 
Quotient  3  lo  the  five  laffc  Figures  cut  off  from 
the  Right,  there  are  16  Acres  for  the  Quotient, 
the  remainder  Parts  of  an  Acre.  Then  by  the 
known  Rules  in  Decimal  Arithmetick  (viz.)  mul¬ 
tiplying  Decimal  Fractions  by  known  Parts  in  the 
next  inferior  Denomination,  gives  thole  known 
Parts  in  Integers  3  due  regard  being  had  to  the 
Separation.  So  54321,  multiplied  by  4,  the 
Roods  in  an  Acre,  produces  217284,  from  which 
Produff:  cutting  off  5  Places  of  Figures  towards 
the  Right,  leaves  2  Roods  on  the  left*,  and  that 
Remainder  fo  cut  off,  being  multiplied  by  40, 
produces  6913603  and  from  this  laffc  Produff,  fe- 
parating  5  Places  by  a  Point,  gives  6  Poles  on  the 
Left,  and  the  Remainder  to£oo§  Parts  of  a  Pole. 

From  what  hath  been  laid,  the  general  Rule 
for  calling  up  the  Content  of  a  Piece  of  Land 
may  be  given. 

General  Rule . 

Set  down  the  Number  of  Chains  and  Links  in 
the  Order  of  Multiplication,  making  the  Links 
pollels  two  Places  after  the  Chains  3  and  from 
the  Produff  cut  off  by  a  leparating  Point  5  Fi¬ 
gures  to  the  Right-hand,  fo  lhall  thole  on  the  Left 
be  Acres  :  Then  multiply  the  five  Figures  lo 
cutoff  by  4,  (the  Roods  in  an  Acre)  leparating 
five  Places  alfo  from  that  Produff  towards  the 

Right 
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Right  Hand  3  then  the  Figures  on  the  left  of 
the  leparating  Point  are  Roods* 

Laftly ,  Multiply  this  lail  Remainder  by  40^ 
(the  Poles  in  a  Rood)  and  leparate  five  Places  to 
the  Right  from  that  ProduO:,  and  the  Figures  on 
the  Left  fhew  the  Number  of  Poles, 

So  in  Fig.  10,  the  Field  a  l  m  0  b  being  divi¬ 
ded  into  the  Triangle  /  m  o7  whole  Bale  is 
66oy  and  the  Perpendicular  let  fall  from  the 
Angle  m7  on  the  Bale  Line  /  o7  is  252. 

Therefore  half  6<5o,  multiplied  by  whole  25 2  ; 
or  whole  660  by  half  252*,  or  whole  66cy  by 
whole  252,  then  the  half  of  this  lafl:  Produft  is  the 
true  Content.  Ule  any  of  thefe  Methods, 
the  Content  of  the  Triangle  Imo  will  be  83  16c. 

The  Diagonal  Line  l  b  divides  the  Trapezia 
l  0  b  a  into  two  Triangles,  lob  and  l  b  ay  which 
might  be  feparately  call:  up  as  the  Triangle  lmo7 
but  the  quicker  Way  is,  to  add  the  two  Perpen¬ 
diculars  0  z  and  a  x  together,  and  by  that  Sum 
multiply  the  Line  /  by  which  is  a  common  Bale 
to  both  Triangles,  and  halve  the  half  Product  for 
the  true  Content  of  the  Trapezia.  See  the  fob- 
lowing  Work. 
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Acres  *  —  3.07960  true  Content 

4 

Roods  —  *31840 

40 


Poles  —  12.73600 


Acres  Roods  Poles  Parts  of  a  Pole. 


The  Bale  /  0  multiplied  by  the  Perpendicular 
myj  produces  166320,  which  is  double  the  Con¬ 
tent  of  the  Triangle  l  m  0  in  Iquare  Links.  Allb 
the  Perpendicular  a  x,  added  to  the  Perpendi¬ 
cular  0  z,  makes  the  Sum  of  both  562,  which 
multiplied  by  800,  the  common  Bale  to  both 
Perpendiculars,  produces  449600,  which  is  dou¬ 
ble  the  Content  of  the  Trapezia  l  oba  in  fquare 
Links. 

Therefore  (lor  avoiding  Fractions)  the  double 
Content  of  the  Triangle  Im  0  166320,  added  to 
the  double  Content  of  the  Trapezia  /  0  b 

449600 
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449600  gives  615920  the  double  Content  of  the 
Field  a  l  m  o  b  in  lquare  Links,  the  half  of  which 
(viz.)  307960  is  the  true  Content  of  the  Field 
a  l  mo  b  in  lquare  Links,  which  reduced  into 
Acres,  &c.  as  before  directed,  gives  3  Acres,  1  z 
Poles,  and  a  little  above  half  a  Pole,  for  the 
true  Content  of  the  Field  a  l  m  0  b  3  but  the 
Parts  of  a  Pole  are  feldom  regarded. 

In  the  fame  manner  the  Field  be  d  efg  h  i  kl 
m  Oj  Fig*  10.  being  divided  into  Trapezias  and 
Triangles,  add  both  the  Perpendiculars  of  each 
Trapezia  together,  and  by  that  Sum  multiply  the 
Diagonal  or  Bale:  Alio  multiply  the  Bafe  ot 
each  Triangle  by  the  Perpendicular,  and  fet  the 
Produft  of  each  Trapezia  and  Triangle  in  an  or¬ 
derly  manner,  one  under  another,  and  add  them 
all  together  into  one  Sum,  the  half  of  which  Sum 
is  the  Content  of  the  Field  in  fquare  Links, 
which  reduce  into  Acres,  &c.  as  aforelaid. 

But  remember  to  meafure  the  Bafes  and  Per¬ 
pendiculars  by  the  lame  Scale  that  the  Plott  was 
laid  down  by,  and  contrive  to  reduce  the  Field 
into  as  large  Trapezias  and  Triangles  as  poffible, 
for  the  fewer  you  make,  the  exaOrer  will  the  Work 
be  cad;  up  *,  and  draw  the  Bafe-lines  neat  and 
fmall,  and  exaftly  from  Angle  to  Angle,  and  let 
the  Perpendiculars  juft  touch  the  Line,  but  not 
pals  over  it,  at  the  neareft  Diftance  from  the 
Angle  that  may  be  ^  and  for  this  End  a  good 
Pair  of  Compares,  and  a  Diagonal  Scale  are  moft 
proper  3  and  the  larger  Scale  you  ufe  the  better, 
if  the  Compals  of  the  Plott  will  admit  thereof 
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SECT.  V. 

Shewing  how  to  make  the  Plott  of  any  Held 
or  Enclofure ,  on  the  Paper  on  the  Plain  Ta- 
bley  by  going  round  the  fame ,  and  taking  Off* 
fets  to  the  Bounders ,  &c 

Let  Fig.  ir.  reprefent  a  FieId*to  be  plotted  by 
the  Plain  Table. 

Now  the  former  Method  of  planting  the  Ta¬ 
ble  at  one  Station  or  more,  in  the  middle  of  the 
Field,  and  meafuring  from  thence  the  Diftance 
to  every  Angle,  is  eafieft  for  a  Beginner,  but  is 
not  convenient  in  many  Cafes  becaule  he  may 
be  hindred  by  Firze,  Water,  &c.  from  meafuring 
the  Lines  to  all  the  Angles  and  in  many  Fields 
where  the  Fences  are  as  irregular  as  the  Side 
a  e  in  this  Field,  he  will  be  obliged  to  mea- 
fure  a  great  Number  of  fuch  Lines. 

’Tis  therefore  beft  to  plant  the  Inftrument  at 
the  moil  remarkable  Angles,  and  meafiire  round 
the  Field,  for  by  this  Method,  all  Sorts  of  Land 
may  be  meafured  (lo  the  Plan  be  not  too  large 
for  one  Sheet  of  Paper,)  either  within  or  with¬ 
out  the  Plott,  as  Convenience  fhall  determine. 

Note ,  This  Mark  ©,  always  reprefents  a  Station, 
......  a  Prick  Line  reprefents  the  Station  Line, 

and  - -a  Black  line  the  Bounder. 

Firft  let  up  a  Mark  at  and  draw  a  Line  on 
the  Table,  to  reprefent  a  b,  in  the  Field,  then 
meafiire  the  Diftance  to  the  Pledge  from  0  20  Links, 
which  let  from  o  to/,  alfo  meafiire  the  Diftance  from 
0  to  ©  bj  840  Links,  which  fet  on  the  Line  a  b. 

But  inftead  of  ufing  a  Scale  and  Compaftes, 
you  may  fet  on  the  Diftance  by  the  Plotting 
Scale  only,  fuch  as  aforementioned,  whole  Edge  is 

cham- 
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champered,  and  the  Numbers,  and  Diviiions  let 
dole  thereto  \  (being  much  readier  than  Com- 
palfes,  and  generally  ufed  by  the  beft  Surveyors) 
each  Divilion  reprefen  ting  a  Chain,  being  num- 
bred  1,  2,  3,  and  each  of  thofe  Diviiions 
being  again  fub-divided  into  ten  Parts,  one  of 
which  ten  Parts  reprefents  ten  Links. 

Therefore  lay  the  Edge  of  this  Plotting  Scale 
clofe  to  the  Line  a  b ,  the  Beginning  of  the 
Numbers  coinciding  with  a ,  and  encreafing  to¬ 
wards  £,  and  becauie  the  Length  of  the  Line  a  b ,  is 
840,  make  a  Mark  with  a  Needle  or  prot rafting 
Pin  againft  840,  dole  to  the  Edge  of  the  Scale. 

But  if  the  Number  had  been  845,  &c.  you 
mull:  guels  at  the  odd  Links,  which  you  may 
do  by  a  Scale  of  £  of  an  Inch  within  2  in  an 
Hundred,  and  not  miftake,  but  with  a  larger 
Scale  much  nearer. 

Having  drawn  the  Line  a  place  the  Table 
at  £,  and  lay  the  Edge  of  the  Index  dole  to 
the  Line  aby  and  turn  the  Table  about  till 
you  lee  the  Mark  at  a ,  and  there  ferew  it  fall  j 
then  turn  the  Line  the  Index  about  on  b,  till  you  lee 
a  mark  at  c9  and  draw  b  c9  with  the  Point  of  the 
Compalfes,  or  a  Black-lead  Pencil  3  alio  direft  the 
Sights  to  the  Barn,  and  draw  the  Oblcure  Line  b  zy 
not  regarding  its  Length,  lb  it  be  long  enough. 

When  the  Needle  hath  fettled,  take  notice 
what  Divilion  in  the  Box  it  points  to,  for  to 
that  Divilion  it  will  point  at  every  Station 
through  the  Plott,  if  your  Work  be  true,  and 
the  Needle  good,  as  aforefaid  3  but  becauie  Vis 
not  convenient  to  trull  to  the  Needle  when 
we  can  do  without  it,  I  iliall  here  lay  down 
a  Hirer  way  to  correft  an  Error,  before  Vs 
communicated  to  the  following  Part  of  the 
Work, 
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In  the  next  place,  Meafure  the  DIffance  from 
0  hy  to  the  Hedge  17  Links,  which  fet  from  e 
to  gy  and  draw  the  Bounder  f  g7  alio  meafure 
the  Diffance  from  ©  to  h7  which  fet  on  the  Pa- 
per  from  ©  to  h7  and  continue  the  Bounder  fg 
in  a  Strait  Line,  as  you  fee  it  in  the  Field. 

Remove  the  Table  from  by  and  fet  up  a  Staff 
with  Paper  thereon  in  the  Hole,  over  which 
the  Center  of  the  Table  Rood,  as  by  former  Di¬ 
rections,  and  meafure  from  b7  towards  /,  with 
the  Chain,  but  when  you  come  over  againft  the 
Bend  in  the  Fledge  at  z,  meafure  the  Diffance 
from  the  Chain  line  b  c7  to  that  Bend  7  Links, 
which  fet  from  the  Chain  lane  be ,  to  z,  and 
draw  the  Bounder  i  h7  through  /a,  till  it  cuts 
the  Bounder  f  g7  conftituting  that  Corner  of 
the  Field. 

Meafure  on  to  c7  6 20  Links,  which  fet  from 
^  to  f;  now  the  Reafon  why  we  made  the 
Station  b7  fo  far  from  the  Corner,  is  to  avoid 
Planting  the  Inftrument  too  often,  for  if  we  had 
continued  the  Station  Line  a  b7  into  the  Corner, 
we  muff  have  made  another  Station  at  z,  other- 
wife  we  could  not  fee  to  the  Angle  at  r,  for 
the  fewer  Stations  we  make,  the  exaffer  will  be 
the  Work,  as  a  fore  fa  id. 

Now  in  order  to  examine  the  Length  of  b  cy 
and  alfo  its  Pofition  in  refpeCl*  of  a  b7  do  thus : 
Plant  the  Infer ument  at  r,  and  lay  the  Index  on 
the  Line  b  r,  and  by  turning  the  Infer  ument  a- 
bout,  direct  the  Sights  to  b7  and  there  ferew  it 
faff  then  turn  about  the  Index  on  the  Point  c3 
towards  the  Mark  at  the  Angie  a7  in  the  Field, 
and  if  the  Edge  does  not  cut  the  Point  a7  in  the 
Table,  the  Line  b  r,  is  falfe,  either  in  Pofition 
or  Length,  and  therefore  muff  be  corrected  be¬ 
fore  you  proceed. 
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The  Line  b  c,  being  truly  laid  down,  and  the 
Table  handing  at  c,  in  the  lame  Pofition,  lay  the 
Index  to  the  Point  c,  and  turn  it  about  thereon, 
till  the  Hair  in  the  Sights  cuts  the  Mark  at  d9 
and  draw  the  Line  c  d ,  alio  direct  the  Sights  to 
the  Middle  of  the  Barn,  the  Index  being  turn- 
ed  about  on  the  fame  Point  cy  and  draw  the  Ob- 
leure  Line  c  x,  crofting  the  other  Obicure  Line 
b  2,  lo  lhall  the  Point  of  InterJHlion  determine 
the  Situation  of  the  Bam  in  the  Middle  of  the 
Field,  which  you  may  prove  by  mealuring 
on  the  Ground  thereto,  from  any  Part  of  the 
Field. 

Next  mealiire  the  Diftance  from  the  ©  at  c3 
to  the  Hedge  6  Links,  which  let  from  ©  to 
and  draw  the  Bounder  i  k ,  continuing  the  Line 
through  k7  alio  mealiire  the  Diftance  to  the  other 
Fledge  c  dy  from  0  0,  1 5  Links,  which  let  off  to  I 

Remove  the  Table  from  c,  and  place  a  Mark 
there,  and  meafure  the  Diftance  from  c  to  d9 
48 1  Links,  which  Diftance  let  on  the  Line  c  d9 
then  plant  the  Table  at  dy  and  lay  the  Index  on 
c  d7  and  turn  the  Table  about  till  you  lee  a  Mark 
at  c,  and  then  lerew  the  Inftrument  faft. 

Next,  Examine  the  Length  andPolition  of  c  d5 
in  refpeft:  of  b  c ,  as  before  directed,  then  turn¬ 
ing  the  Index  about  on  d9  direfl  the  Sights  to  e3 
and  draw  the  Line  d  e ,  and  let  off  the  Diftance 
from  e  d7  to  the  Hedge  at  m  10  Links,  and  from 
My  draw  the  Bounding  Line  m  /,  continuing  it 
ftreight  through  /,  till  it  croftes  i  h7  as  you  lee 
it  to  do  it  in  the  Field. 

Leave  a  Mark  at  dy  and  plant  the  Table  at 
Cy  having  firffc  meafured  the  Length  of  d  e ,  304 
Links,  and  let  it  on  its  proper  Line  from  d  to  e9 
on  which  Line  d  e,  lay  the  Index,  and  turning 
the  Table  about  till  you  lee  the  Mark  at 
there  lerew  it  faft,  and  having  proved  the  Line 
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d  e7  to  be  truly  laid  down  in  relpeft  of  c  d ,  turn 
the  Index  about  on  ey  till  you  lee  the  Mark  at 
ay  and  draw  the  Line  e  ay  which  will  cut  through 
the  Point  at  ay  allb  direft  the  Sights  to  the  Angle 
py  and  draw  ©  />,  and  to  y,  drawing  ©  y,  on  the  Paper. 

Then  meafure  with  the  Chain  the  Diftances 
©  py  and  ©  y,  letting  thole  Diftances  on  their 
proper  Lines,  and  draw  the  Bounders  p  oy  and  qp . 

Now  meafure  on  the  Line  e  ay  and  when  you 
come  againft  the  Bend  in  the  Hedge  at  r,  mea¬ 
fure  the  Diftance  from  the  Chain  ILine  e  a*  to 
that  Bend  8  Links,  which  let  on  the  Paper  to 
r,  and  draw  the  -  Bounder  q  r . 

In  the  lame  manner  mealuring  on  the  Line  e  ay 
fet  off  the  Diftances  from  the  Chain  Line  to  the  An¬ 
gles  in  the  Bounder  r  and  ty  and  draw  the  Bounders 
r  f  ft  and  t  /,  which  erodes  the  Line  gf7  near  f9 
and  when  you  have  mealured  the  Line  e  ay  on 
the  Ground,  you  will  find  it  of  the  lame  Length 
as  that  before  drawn  on  the  Paper. 

If  the  Diftance  from  the  Station  to  the  Bends 
in  the  Hedge  be  great,  ’tis  the  lafeft  way  to  plant 
the  Center  of  the  Table  over  the  Station  Line, 
as  at  wy  and  laying  the  Index  on  the  Line 
e  ay  direft  the  Sights  to  <?,  or  ay  by  turning  the 
Table  about,  and  in  that  Pofition  lerew  it  faft^ 
then  dire<ft  the  Sights  to  the  Bends  in  the 
Hedge  as,  to  f  or  ty  drawing  Lines  towards 
them,  and  letting  off  the  Diftances  in  the  lame 
manner  as  is  done  from  ©  e. 

In  order  to  examine  the  Lengths  and  Politions 
of  each  Line  before  you  proceed  on  the  next, 
if  you  don't  think  it  convenient  to  leave  Marks 
at  all  the  Stations  round  the  Field:,  if  you  turn 
about  the  Index  on  the  Point,  representing  the 
prelent  Station,  till  you  lee  any  one  of  the  Marks 
before  laid  down,  and  if  the  Edge  of  the  Index 
cuts  that  Point  on  the  Paper,  your  Work  is 

right  v 
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right*,  fo  you  might  have  left  a  Mark  at  the 
Firft  Station  a7  and  by  that  prove  the  Lengths 
and  Portions  of  all  the  other  Lines,  as  well  as 
by  the  laft  but  one  you  pahed  by. 

But  if  you  could  not  fee  the  Mark  at  a7  at 
all  the  other  Stations,  you  may  make  ufe  of  any 
other  Mark,  as  fome  Part  of  the  Barn  *,  or  you 
may  fet  up  a  Mark  in  fome  convenient  Place, 
from  whence  you  can  fee  all  the  Angles. 

But  if  the  Mark  you  laft  us’d,  is  at  too  great 
a  Diftance  from  you,  or  lyes  almoft  in  a  Strait 
Line  with  that  you  laft  laid  down,  then  ufe 
fome  other  Mark  in  its  Stead,  whofe  Pofition  you 
have  before  found  at  one  of  the  foregoing  Sta¬ 
tions. 

Or  inftead  of  a  Mark  thus  let  up,  you  may 
ufe  any  remarkable  Tree,  Steeple,  &c.  that  is 
not  at  too  great  a  Diftance  from  you,  whether  it 
be  in  the  Land  you  are  then  Surveying  or  not. 

How  to  Meafure  an  inaccejjible  Diftance . 

Laftly,  In  the  fame  manner  as  you  found  the 
Pofition  of  the  Barn  in  the  middle  of  the  Field, 
Fig.  1 1.  you  may  meafure  any  other  inacceflible 
Diftance*,  fb  if  the  Barn  was  fo  fituated  that 
you  could  not  come  nearer  thereto,  by  reafbn  of 
W ater,  or  other  Impediments,  than  the  Line  b  c9 
yet  you  would  know  its  Diftance  from  b7  or  c. 

The  Xnftrument  planted  at  b7  and  the  Sights 
direfted  to  a  Mark  at  c7  and  alio  to  the  Barn, 
and  the  Lines  b  z7  and  b  c7  drawn  on  the  Pa¬ 
per  as  before  direfted,  and  the  Xnftrument  re¬ 
moved  from  b7  and  planted  at  c7  and  the  Sights 
directed  to  a  Mark  left  at  b7  and  alio  to  the 
Barn,  and  the  Line  c  x7  alfb  drawn  on  the  Paper, 
cutting  the  other  Line  b  z7  then  fhaii  the  Point 

of 
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of  Interfeffion  determine  the  Distance  of  the 
Bam  from  b  or  cy  which  you  may  find  by  mea- 
litring  from '  q  or  c,  or  any  other  Part  of  the 
Line  b  cy  by  the  fame  Scale  with  which  you 
laid  down  the  Line  b  c. 

But  ’tis  convenient  to  make  the  Stations  b  and 
cy  at  fitch  a  Biftance  from  one  another,  that  the 
Angle  at  the  Point  of  Interfe&ion  may  not  be 
too  Acute,  left  you  be  not  able  to  diftinguifh 
nicely  the  Point  of  Interfeftion. 

If  Fig.  ir.  was  a  Wood,  fo  that  you  could 
not  meaiure  the  Station  Lines  within,  you  may 
as  well  make  them  on  the  Gutfide,  for  the  Plott 
will  be  the  fame,  only  the  fmall  Pieces  of  Ground 
between  the  Station  Lines,  and  Bounders,  are 
excluded  by  the  Bounders  from  being  any  Part 
of  the  Plott.  Particular  Directions  in  this  Cafe 
are  needlefs  *,  fee  the  Figure. 

When  you  are  about  to  meafure  a  Plott  of 
Land,  and  in  doubt  whether  it  will  lye  on  one 
Sheet  of  Paper,  you  may  place  a  Line  or  two 
erofle  the  Plott,  as  you  walk  about  to  choofe 
the  moft  convenient  Stations  (reckoning  fb  ma¬ 
ny  Steps  to  a  Chain,  as  you  find  by  Experience 
carries  you  a  Chain’s  Length)  and  thereby  guefs 
what  Scale  to  make  ufe  of. 

Alfo  ’tis  convenient  to  make  a  particular  Re¬ 
mark  at  the  Fir  ft  Station  in  each  Field,  that 
you  may  readily  find  it  when  you  come  round  to 
it  again,  in  order  to  clofe  the  Plott. 

Alfo  as  foon  as  you  have  drawn  the  Plott  of 
a  Field,  ’tis  neceffary  to  write  the  Name  fome- 
where  in  the  middle  thereof. 

There  is  another  Way  of  Plotting  a  Field  by 
the  Plain  Table  (though  fcarce  fit  for  Practice)  by 
mea firing  o  its  Line  only,  which  in  ihort  is  this : 

Plant  the  Table  at  Fig.  n.  and  direct  the 

Sights 
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Sights  to  the  feveral  Angles  round  the  Fields 
keeping  the  Index  clofe  to  the  Point  ay  and  by 
the  Edge  thereof  draw  a  Line  towards  every 
Angle,  then  place  a  Staff  at  ay  and  plant  the  Ta~ 
ble  at  the  other  Station  b7  meafuring  the  Dis¬ 
tance  between  the  two  Stations,  which  Diflance 
let  on  the  Line  a  b7  lay  the  Index  on  the  Line 
b  a7  and  turn  the  Table  about  till  you  fee  the 
Mark  at  a7  and  fix  there  the  Inflrument. 

Then  lay  the  Index  to  the  Point  b7  and  turn 
it  about  thereon,  directing  the  Sights  to  the  feve« 
ral  Angles  round  the  Field  as  before  at  ay  and 
towards  every  one  of  them  draw  a  Line,  which 
will  interfeft  the  Lines  before  drawn  at  ay  fb  fhall 
the  Points  of  Interfeftion  determine  the  Place  of 
all  the  A  ngles  round  the  Field,  and  Lines  drawn 
from  Point  to  Point  fhall  give  the  Bounders  of 
that  Field. 

But  if  you  be  not  very  exaft  and  curious  in 
drawing  the  Lines,  and  alfb,  if  the  Stations  are 
not  contrived  in  fuch  manner  as  may  prevent  the 
Lines  Interfering  one  another  at  very  acute  An- 
gles  you  may  commit  grofs  Miftakes. 

And  here  it  may  be  obferved  in  this  as  well  as 
any  other  Cafe  of  the  like  Nature,  that  all  Things 
that  are  to  be  determined  by  the  Interfeftion  of 
Right  Lines  are  bell  determined  when  thole 
Lines  Interfeft  each  other  nearell:  Right  Angles. 

Therefore  when  Triangles  laid  down  by  the. 
Length  of  their  Sides  interfering  one  another 
with  acute  Angles,  the  Point  determining  where 
thofe  Lines  interleft,  is  not  fb  well  determined 
as  it  ought  to  be. 
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C  H  A  P.  II. 

Shewing  how  to  Survey  any  ‘Piece 
of  Land,  by  the  Pheodolite  or 
Circumferentor,  and  to  yrotraff 
the  fame. 


,  SEC  T.  I. 

H  E  Plain  Table  is  very  ufeful  for 
taking  the  Ground  Plott  of  Buildings* 
and  meafuring  Gardens,  or  imall  En- 
clolures  (where  the  Ihortnefs  of  Lines, 
and  Multiplicity  of  Angles  would  be 
apt  to  breed  Confufion  in  protracting,)  but  by 
no  means  fit  for  lurveying  large  T rafts  of  Land, 
feecaufi  the  leaft  Moifture,  or  Dampnefs  in  the 
Air,  makes  the  Paper  not  only  link,  but  run  up 
when  dry’d  again,  and  thereby  the  Lines  drawn 
thereon  are  dilbrder’d,  making  the  Content  lets 
than  it  Ihould  be  \  and  in  the  leaf:  Rain  or  Mill, 
the  Inftrument  becomes  altogether  ufelefs  \  allb, 
when  the  Plott  proves  larger  than  will  lye  on 
one  Sheet  of  Paper,  there  muft  more  be  pieced 
thereto  with  Glue  or  Pafte,  which  wetting  only 
Ibme  Parts  of  the  Paper,  is  liable  to  the  afore- 
laid  Xnconveniencies,  neither  can  feveral  Sheets  of 
. . 7 . .  '  '  Paper 
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Paper  be  joyn’d  together  after  the  Plott  is  drawn 
thereon,  fo  as  to  meet  exactly,  and  lye  fo  flat  as 
it  ought  to  do  y  and  if  to  thefe  Inconveniences  be 
added  the  tedioufnefs  of  compleating  the  whole 
Plott  in  the  Field,  when  a  Surveyor  has  his 
Afliftants  about  him,  that  alone  might  be  Obje&ion 
enough  to  induce  any  Perfon  to  make  ufe  of 
fitter  Inftruments. 

Here  follows  the  Defcription  and  Ufes  of  a 
New  Theodolite ,  being  the  moji  absolute 
Inftrument  yet  invented  for  Surveying 
hand. 

If  we  be  not  very  exafir  and  curious  in  mea- 
furing  the  Angles  in  the  Field,  the  Plott  on  the 
Paper  can  never  be  truly  laid  down  ",  and  if  the 
Inftrument  with  which  we  meafiire  thefe  Angles 
be  not  well  fram’d  and  divided,  all  the  care  we 
can  take  in  making  the  Obfervations  in  the  Field 
will  be  to  little  purpofe  j  therefore,  I  thought  it 
might  not  be  improper  firft  of  all,  to  give  a  ge¬ 
neral  Defcription  of  a  new  Theodolite,  which 
hath  met  with  a  general  Applaufe  from  all  Ma¬ 
thematicians  that  have  feen  it,  and  far  exceeds 
any  other  Inftrument  that  hath  yet  been  in¬ 
vented. 

For  the  Ball  and  Socket  is  fb  contriv’d,  that 
the  whole  Inftrument  may  be  fet  as  truly  Hori¬ 
zontal,  as  by  the  help  of  any  Rack,  and  with 
lefs  than  a  tenth  Part  of  the  Trouble  and  Time, 
and  this  in  meafuring  every  Angle  is  abfolutely 
neceffary  5  for  Inftance,  fuppofe  we  were  to  mea- 
iure  an  Angle  on  the  lide  of  an  Hill,  by  one  of 
the  Theodolites  as  commonly  made,  and  had  let 
the  Inftrument  as  near  a  level  as  we  could  by 
the  Eye,  and  then  proceeded  to  make  an  Ob- 
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lervation  *,  if  then  the  Limb  be  out  of  the  Hori¬ 
zon,  luppole  but  two  Degrees *,  (and  it  can  Icarce 
be  let  nearer  if  lo  near,  for  the  Ground  being 
on  a  Declivity  will  deceive  us)  the  Angle  thus 
mealured  will  be  confiderably  falfe  *  for  the 
Inftrument  thus  planted  on  the  lide  of  the  Hill, 
let  the  Tellelcope  be  directed  to  the  firft  Qbjeft, 
and  that  part  of  the  Limb  next  your  Eye  fixed  two 
Degrees  out  of  the  Horizon,  and  then  let  the  Tellefi 
cope  or  Sights  be  turn’d  round  to  the  other  Object, 
and  elevated  thereto,  fuppofe  ten  Degrees  *  then 
the  Index  will  cut  on  the  Limb,  the  Number 
expreffing  the  Angle,  luppole  ninety  Degrees  $ 
now  this  Angle  of  ninety  Degrees  is  mealured 
above  twenty  one  Minutes  falfe,  and  if  the  Lines 
that  form  the  Angle,  happen  to  be  long,  this 
Error  will  be  very  conliderable  in  regard  of  the 
true  Content  of  that  Piece  of  Land,  and  the 
Plott  can  never  be  expefted  to  dole,  if  the  An¬ 
gles  be  thus  mealured*  but  in  the  ule  of  this 
Theodolite,  this  Inconvenience  is  remedied,  the 
Inftrument  being  fo  eafily  fet  exaflly  Horizontal 
There  is  a  Quadrant  nearly,  the  Radius  of 
the  Inftrument  fo  fix'd  over  the  Center,  as  to 
move  exactly  in  a  vertical  Circle,  within  which 
is  a  Spirit  level,  and  over  that  the  Telelcope 
fix’d  thereto,  lb  contrived  that  when  the  Bubble 
refts  in  the  middle  of  the  Spirit-tube,  the  Ho¬ 
rizontal  Hair  in  the  Telelcope  will  cut  an  ex- 
aft  Level,  and  by  its  Motion  in  a  vertical  Cir¬ 
cle,  whatever  Object  this  Hair  cuts  above  or  be¬ 
low,  the  true  Level,  its  Elevation  or  Depreflion 
will  appear  by  the  laid  Quadrant  divided  and 
grav’d  for  that  Purpole*  there  is  alfo  in  the  Te- 
lelcope  a  vertical  Hair  to  be  us'd  in  the  mealur- 
ing  Horizontal  Angles,  lb  that  both  the  Hori¬ 
zontal  and  vertical  Angles  are  obferv’d  at  the  lame 
time,  which  is  extream  Ufefui  in  laying  down 

the 
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-he  Plotts  when  the  Hynothenufel  are  to  be  re¬ 
duc’d  to  horizontal  Lines. 

This  Inftrument  is  well  contriv’d  for  working 
;vith  the  Needle  only  5  for  as  fbon  as  the  In¬ 
strument  is  let  fteady  on  the  Ground  ;  the  Needle 
will  lye  in  the  direftion  of  the  magnet! ck  Meri¬ 
dian,  and  there  be  at  reft ;  and  then  the  Point  in 
:he  Box  mark’d  with  36c,  may  be  brought  to 
:he  north  End  of  the  Needle,  and  there  fix’d 
without  {birring  the  Needle;  alio  the  Index  and 
Felelcope  may  be  mov’d  round  to  any  Object  in 
:he  lame  Manner  ;  for  the  Head  of  the  Staff  is 
made  of  Brals,  and  not  liable  to  fhake  as  the 
wooden  ones  are,  which  contributes  much  to  the 
:rue  meafuring  of  an  Angle,  and  the  Index  is 
nov’d  round  a  conical  Center,  touching  the  Limb 
n  three  Places  at  120  Degrees  Diftance,  and  if 
:>y  much  wearing  it  Ihould  fhake,  that  is  inftantly 
help’d  by  a  Screw  for  that  Purpofe ;  for  if  the 
Index  grows  loo fe  and  lhakes,  it  will  not  cut  the 
Minutes  on  the  Limb  to  any  Exaftnefs. 

The  Pin,  on  which  the  Needle  hangs,  is  made 
af  temper’d  Steel  turn’d  and  poliih’d  in  the 
Lath,  and  may  be  taken  out  and?  put  in  at  Plea- 
dire,  and  is  not  fcrew’d  to  the  Box,  but  remains 
ix’d  always  in  the  fame  Pofition,  whilft  the  Box, 
Index,  and  Telelcope  are  mov’d  round  it,  and  the 
Pelefcope  fix’d  to  an  Objeft  without  ffrring  the 
Needle,  fo  that  an  Obfervation  may  be  made  both 
ly  the  Limb  and  Needle  at  the  fame  Inftant. 

And  when  the  Telelcope  is  direfted  to  an  Ob- 
left,  the  whole  Inftrument  is  fix’d  there  in  fo 
irm  a  Manner,  with  linall  Power,  that  the  Mo¬ 
rion  of  the  Index  when  the  Telelcope  is  direfted 
0  the  next,  Ihall  not  move  the  Limb  from  the 
volition  in  which  it  was  firft  fix’d ;  which  in 
>ther  Theodolites  is  very  difficult  to  be  done. 

P  3  The 
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The  whole  Inftrument  is  made  very  portable 
and  the  Ufes  thereof  plain  and  dimple  3  one  Te 
lelcope  being  apply’d  to  all  the  Operations,  nei¬ 
ther  is  any  thing  to  be  added  or  taken  from  il 
when  we  make  ule  thereof. 

Being  thus  provided  with  a  good  Theodolite 
we  now  proceed  to  fhew  the  Manner  of  tiling  i 
in  meaiuring  Land. 

The  moft  material  Things  to  be  done  in  th< 
Field  are  two  3  Firfi,  to  meafure  the  Length  o 
the  Lines  3  and  Secondly,  the  Quantity  of  th< 
Angles. 

The  manner  of  meaiuring  Lines  in  the  Fiek 
is  already  laid  down  3  we  now  proceed  to  th< 
Angles. 

SECT.  II. 

The  Defer  ip  t  ion  of  an  Angle . 

An  Angle  is  the  metting  of  the  two  Lines  ii 
a  Point  3  provided  the  two  Lines  fo  meetinj 
don’t  make  one  ftrait  Line,  as  the  Lines  a7  c 
and  v,  0 ,  Fig.  y.  meeting  together  in  the  Poin 
o,  form  the  Angle  a7  o7  x. 

Angles  are  mealured  by  the  Arch  of  a  CircL 
deferib’d  from  the  angular  Point  as  a  Center  3  f 
the  Angle  a,  o0  v,  is  mealur'd  by  the  Arch  c 
the  Circle,  Fig.  15.  deferib’d  from  the  angula 
Point  0  :  The  Arch  of  this  Circle  that  meat 
hires  the  Angle  a9  0 ,  v,  being  intercepted  be 
tween  the  Lines  a7  o7  and  x  0. 

An  Angle  is  laid  to  be  equal  to,  greater  or  le 
than  another,  according  as  the  Arch  which  me; 
lures  it  contains  as  many  more,  or  fewer  of  tl 
^  equal  Parts  into  which  the  Circle  is  fuppos’d  to  t 
divided. 
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The  Circle  is  divided  into  360  Parts  or  Be* 
grees,  and  each  Degree  into  60  other  Parts  call’d 
Minutes  3  or  fuppos’d  to  be  lb  divided,  fo  that 
any  Portion  of  the  Circumference  is  exprels’d  by 
the  Number  of  Degrees  and  Minutes  it  contains* 

’Tis  no  matter  whether  the  Circle  be  great  or 
fmall,  for  each  is  liippos’d  to  contain  360  De¬ 
grees  (except  that  the  Minutes  are  better  efli- 
mated  on  a  great  Circle  than  a  fmall.) 

The  Line  0  is  the  Radius  of  the  Circle, 
Fig.  13.  z,  dj  is  the  Diameter,  and  pahes  through 
the  Center  0 ,  dividing  the  Circle  into  two  equal 
Parts  \  the  Line  %  c,  is  the  Chord  of  60  De¬ 
grees  joining  the  Extremities  of  the  Arch  2  e. 

Z  0  b7  is  a  Right  angled  Triangle,  %  0  the 
Rale,  0  h  the  Perpendicular,  and  h  z  the  Hypo- 
thenulaL  Then  the  Angle  z  0  hy  contains  90 
Degrees,  which  is  the  Mealure  of  a  right  Angle. 

A  0  x7  is  an  acute  Angle,  containing  lels  than 
90  Degrees. 

A  0  y7  is  an  Obtule  Angle  containing  more 
than  90  Degrees, 

?Tis  no  matter  of  what  Length  the  Lines  of 
an  Angle  be  3  ?tis  their  meeting  one  another  in  a 
Point  that  forms  the  Angle,  for  the  Angle  zoh7 
contains  90  Degrees,  and  a  0  cy  contains  90  De¬ 
grees  alfo. 

Let  the  Circle  Fig.  13.  reprefent  the  Limb  of 
the  Theodolite,  and  let  the  Index  be  brought  to 
the  beginning  of  the  Numbers  at  z,  then  the 
Telefc'ope  which  moves  therewith,  will  be  let 
in  the  Direction  of  0  a:  Now  move  the  Te- 
lelcope  till  it  be  in  the  Direction  of  0  lb  fliall 
the  Index  on  the  Limb  ihew  the  Number  of 
Degrees  of  the  Angle  a  0  x. 

Let  x  oy  and  0  y ,  reprdent  two  Station  lines 
in  the  Field,  then  the  Center  of  the  Theodolite: 
being  planted  over  the  angular  Point  0 , 

D  4  let 
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let  the  Telefcope  be  directed  to  v,  (the  Index 
being  brought  to  the  beginning  of  the  Numbers 
on  the  Limb  at  o')  and  the  Inftrument  fix’d  there : 
Now  move  the  Telefcope  till  you  lee  y\  lb  lhall 
the  Index  Ihew  the  Quality  of  an  Angle  x9  0,  y7 
on  the  Limb,  1 1 9  Degrees. 

In  working  with  the  Theodolite  we  only  mea- 
Hire  the  Length  of  the  Lines,  and  Quantity  of 
the  Angles  in  the  Field,  which  we  note  in  a 
Field-Book  for  that  Purpofcj  and  by  thele  Di¬ 
rections  we  may  draw  the  exaCt  Plan  of  the  Land, 
which  is  call’d  Protracting. 

Provide  a  Field-Book  rul’d  with  three  Co¬ 
lumns,  in  the  middle  Column  infer t  the  Quan¬ 
tity  of  the  Angles,  and  Length  of  the  Station 
Lines  *,  in  the  outer  Columns  the  Offsetts  from 
the  Station  Lines  to  the  Bounders,  and  on  each 
Side  note  the  Remarks  which  you  meet  with  in 
the  Survey. 

S  E  C  T.  III. 

Shewing  the  Ufes  of  the  "Theodolite  in  me  a  [tiring 
the  Angles  round  any  field  or  other  Piece 
of  Land . 

The  Theodolite  before  mention’d  is  numbred 
on  the  Limb,  from  the  Left  to  the  Right,  and 
the  Box  from  the  Right  to  the  Left  9  and  there¬ 
fore  the  Circuit  is  more  conveniently  made  (ac¬ 
cording  to  the  common  Phrafe)  contra  folem .  i.  e. 
with  the  Fences  on  the  right  Hand. 

Let  Fig.  14.  reprefent  a  Field  of  which  a 
Plott  is  defired:  Firft,  chule  lome  convenient 
Place  therein,  to  begin  the  Work  as  at  0,  near 
the  Corner  of  the  Field  a ,  and  let  up  a  Staff 
with  a  Mark  thereon,  as  a  Piece  of  Paper,  or  a 

white 
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white  Rag,  fb  that  you  may  plainly  fee  it  at  the 
next  Station  ^  then  lay  the  Chain  in  a  ftrait  Line 
from  a  towards  b ,  having  hrft  let  up  a  Staff 
at  b. 

The  Chain  lying  in  this  Dire&ion  on  the  Ground, 
meafure  with  the  Offset  Staff  from  ©,  the  Di- 
ftance  to  the  Hedge  5  6  Links,  and  enter  in  the 
middle  Column  of  the  Field-Book  0,  and 
in  the  right  Hand  Column  ^6,  denoting  an  Off- 
lett  laid  off  from  ©,  5 6  Links  to  the  right 
Hand  of  the  Station  Line. 

Mealure  forwards  on  the  Station  Line  a  b , 
till  you  come  againil  the  next  Bend  in  the  Hedge, 
then  let  the  Chain  lye  on  the  Ground  in  a  right 
Line  between  the  Stations  a7  and  b7  and  with 
the  Offset  Staff,  mealiire  the  Difence  from  the 
Chain  to  that  Bend  in  the  Hedge  140  Links. 

Take  notice  at  what  Length  of  the  Station 
Line  each  Offset  is  laid  off  as  here  at  the  Length 
of  540  Links  on  the  Station  Line,  I  lay  of  an 
Offset  of  140  Links,  therefore  in  the  middle 
Column  of  the  Field-Book  that  reprelents  the 
Station  Line  enter  540,  and  againft  it  in  the 
Column  on  the  right  Hand,  write  140,  denoting 
that  at  the  Length  of  5  Chains  40  Links  in  the 
Station  Line,  you  laid  of  an  Offset  to  the  right 
140  Links. 

Alio  take  Notice  that  thefe  Offsets  are  to  be 
meafured  from  the  Station  Line  to  the  Hedge 
or  Bounder,  in  fuch  Manner  that  the  Line  repre- 
fenting  the  Offset  may  Hand  at  right  Angles 
with  the  Chain  or  Station  Line,  as  the  Line 
0  0,  with  z  d.  Fig.  12. 

Here  I  would  advife  a  young  Beginner  in  this 
Art,  not  only  to  enter  thele  Oblervations  in  the 
Field-Book,  but  alfo  on  a  Piece  of  wafte  Paper, 
to  draw  firft  a  Line  that  fhall  reprelent  the  pre- 
fen t  Station  Line,  and  then  upon  that,  to  fet  of 
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the  Offsets  as  he  meafures  them  in  the  Field, 
drawing  the  Bounders  as  he  goes  along,  not  re¬ 
garding  the  Length  of  any  Line,  a  reiemblance 
of  each  Line  being  fufficient  ^  becaufe  the  true 
Lengths  are  entered  in  the  Field-Book  j  for  lay¬ 
ing  this  Sketch  before  him,  when  he  protrafls 
his  Work,  he  will  find  it  an  ufeful  Inffruflion, 
in  drawing  his  Angles  inward  or  outward,  and 
laying  the  Corners  of  the  Field  in  their  true  Po¬ 
litico,  with  other  little  Difficulties  to  be  met 
with  in  Practice ;  but  when  he  is  accuffonf  d  to  a 
right  Method  of  keeping  the  Field-Book  this 
Trouble  will  be  Ipaffd. 

I  proceed  to  meafure  on  the  Station  Line  to 
the  next  Bend  in  the  Hedge,  and  there  lay  of  an 
Offset  at  8  Chain  2 6  Links,  therefore  againfl  82 6 
in  the  middle  Column  of  the  Field-Book  3  write 
in  the  next  Column  on  the  Right-,  3 6  Links  the 
Length  of  the  Offset. 

The  Hedge  continuing  fireight  to  ©  2,  meafure 
tip  thereto,  and  enter  the  Length  in  the  Field 
Book  ii2o,  and  meafure  the  Diftance  to  the 
Hedge  3  6  Links,  which  enter  in  the  Column  of 
Offsets  againfl  1 1 20,  and  draw  a  Line  crofs  the 
Field-Book. 

Now  remove  the  Staff  from  £,  and  caufe  it 
to  be  let  up  in  a  convenient  Place,  as  at  c,  then 
plant  the  Center  of  the  Theodolite  exactly  over 
the  Hole,  in  which  the  Staff  flood  at  £,  by 
the  help  of  the  String  and  Plummet,  as  dire  fled 
in  the  Ufe  of  the  plain  Table,  making  the  Staves 
of  the  Inflrument  to  Hand  firm  on  the  Ground, 
then  bring  the  Index  to  360  on  the  Limb,  and 
turn  the  whole  Inflrument  about  till  the  Hair  in 
the  Sights  cuts  the  Staff  at  a,  and  there  Screw 
it  fail,  that  the  Motion  of  the  Index  may  not 
caufe  it  to  flirr  from  this  Pofition  3  then  turn 
the  Index  about  till  the  Hair  in  the  Telefcope 

cuts 
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cats  the  Staff  at  c ,  fo  lhall  the  Index  fhew 
the  Quantity  of  that  Angle  a  b  c7  on  the 
Limb,  viz,  ioi  Degrees  20  Minutes,  which  note 
in  the  Field-Book  for  the  Quantity  of  that 
Angle. 

Now  for  certainty  that  you  have  meafured 
this  Angle  Right,  you  may  turn  the  Telefcope 
back  to  the  Staff  at  a7  and  if  the  Hair  cuts  it 
you  are  right,  otherwife  not. 

Having  meafured  this  Angle,  let  the  Staff  be 
brought  from  a7  and  place  it  in  the  Hole,  over 
which  the  Center  of  the  Inftrument  was  pofited 
at  b7  but  leave  fome  Remark  at  a7  that  you 
may  find  it  again  when  you  come  round  the 
Field  to  dole  the  Plott :  and  lay  the  Chain  from 
h7  towards  c7  and  at  ©,  meafure  the  Offset  to 
the  Hedge  20  Links,  at  23  <5,  in  the  Station  Line, 
I  lay  of  the  Offset  36,  at  428  in  the  Station 
Line,  the  Offset  is  92,  and  at  7 95  the  End  of 
the  Line,  the  Offset  is  30,  to  the  Corner,  there¬ 
fore  againft  30  in  the  Column  of  Offsets,  write 
Corner,  denoting  that  Offset  laid  of  at  Right 
Angles  from  the  Station  Line,  reach’d  the  Cor¬ 
ner  of  the  Hedge. 

Place  the  Inftrument  at  c7  and  as  before 
directed,  meafure  the  Angle  bed  no  De¬ 
grees  40  Minutes,  which  note  in  the  Field 
Book  for  the  Quantity  of  the  Angle  at  c. 

When  you  have  meafured  the  Angles,  and 
made  the  necelfary  Obfervations  at  each  Station 
draw  a  Line  crofs  the  Field  Book  as  you  will 
fee  in  the  Form  thereof,  alio  take  notice  that 
the  Minutes  are  eftimated  by  the  help  of  Nouns’ & 
Invention  which  can’t  be  fo  well  deferib’d  as  by 
the  Sight  of  the  Inftrument  3  only  this  may  be 
laid,  that  we  can  thereby  eftimate  the  Quantity 
of  an  Angle  to  2  or  3  Minutes,  which  is  as 

cxacl 
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exad  as  they  can  be  laid  down  on  Paper  by  the 
Protra&or. 

Bring  the  Staff  from  by  and  let  it  as  upright 
as  you  can  at  cy  and  lend  another  forwards  to 
dy  then  mealure  on  the  Line  c  dy  and  lay 
of  the  Offset  to  the  Cofner  at  454,  and  a- 
gainft  that  Offset  write  Corner  in  the  Field-Book, 
and  meafure  up  to  dy  entring  the  Length  4 68 
in  the  Field-Book. 

Plant  the  Inftrument  at  d ,  and  bring  the 
Index  to  360  on  the  Limb,  and  turn  it  about 
till  the  Hair  in  the  Telelcope  cuts  the  Staff  at 
and  there  fix  the  Inftrument,  and  then  di- 
red  the  Telelcope  to  e ,  and  note  the  Quantity 
of  the  Angle  at  dy  which  the  Index  cuts  on  the 
Limb,  viz.  230  Degrees  50  Minutes,  which  note  in 
the  Field-Book  for  the  Quantity  of  that  Angle. 

But  no  Angle  is  greater  than  180  Degrees, 
therefore  if  you  would  know  the  true  Quantity  of 
this  Angle,  lubtrad  230  Degrees,  50  Minutes, 
from  360  Degrees,  the  Remainder  is  129  De¬ 
grees  10  Minutes,  the  true  Quantity  of  that 
Angle. 

Note,  When  you  meet  with  an  outward  An¬ 
gle,  remember  to  Mark  it  in  the  Field-Book 
with  p>,  or  lbme  fuch  Mark,  as  a  Diredion 
when  you  come  to  protrad  this  Angle  3  to  draw 
it  outwards  as  it  is  in  the  Field. 

In  the  lame  Manner  deal  with  the  reft  of  the 
Lines  and  Angles  round  the  Field,  till  you  come 
to  Station  ay  but  there  is  no  necellity  to  mea¬ 
lure  the  laft  Angle,  or  the  two  laft  Lines,  un- 
lefs  it  be  to  prove  the  Truth  of  the  Work,  which 
indeed  is  convenient. 

When  the  Inftrument  was  planted  at  / , 
and  you  had  measured  the  Quantity  of  that 
Angle,  the  Inftrument  remaining  in  the  fame  Po- 
fition,  if  you  dired  the  Telelcope  to  the  Tree 

in 
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in  the  Middle  of  the  Fields  and  note  the 
Degrees ,  which  the  Index  cuts  on 

the  Limb,  and  the  fame  at  g,  and  note  thefe 
Degrees,  in  the  Field-Book,  in  the  Column 
of  Remarks,  you  may  protrad  the  true  Situa¬ 
tion  of  the  Tree  in  reiped  of  any  other  Part  of 
the  Field* 


See  the  Form  of  thefe  Ohfervations  as  noted  in  the 

Field-Book . 
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SEC  T.  IV. 

The  next  Thing  to  be  done,  is  to  protract  the 
Obfervations  made  in  the  Field,  Fig.  14.  io  that 
the  feveral  Lines  and  Angles  therein,  may  be  laid 

down 
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down  on  Paper  of  the  lame  Lengthy  and  in  the 
lame  Direction  as  in  the  F ield  it  lelf.  In  propor¬ 
tion  as  the  Scale  we  make  ule  of  is  to  the 
Chain. 

The  Protraftor  generally  ufed,  is  a  Semicir¬ 
cle,  though  a  whole  Circle  is  better.  Numbred  and 
divided  in  the  lame  manner  as  the  Limb  of  the 
Theodolite,  which  it  fhould  always  be ;  the  Pro¬ 
tractor  being  efteem’d  an  Epitome  of  Inftruments. 

But  becaule  the  Degrees  on  the  Protractor, 
are  lb  much  Imaller  than  thole  on  the  Limb  of 
the  Theodolite,  they  can’t  be  well  effcimated 
nearer  than  10  Minutes }  yet  if  any  one  will  be  cu¬ 
rious,  he  may  lay  down  the  Angles  on  the  Pa¬ 
per,  to  a  Minute  or  two  as  exaCtly  as  they  can  be 
oblerved  in  the  Field. 

Mr.  Hoard’s  Protractor  being  commonly  uled 
for  this  Purpole,  is  made  with  an  Index  to  move 
on  the  Center  of  the  Semicircle,  which  Index  is 
divided  into  2  Parts,  lo  fram’d,  that  each  may 
be  the  Diagonal  of  one  Degree  *7  lo  that  if  the 
diftance  at  the  extream  Ends  be  10  Degrees, 
that  next  the  Limb  muft  be  8  Degrees,  the 
Space  between  the  two  Limits  in  each  Diagonal 
being  divided  into  60  Parts  or  Minutes  5  but 
thefe  Divifions  will  be  very  unequal,  being  thole 
of  the  Tangent  Line,  which  fall  near  Infinite. 

Mr.  Sijfon  hath  removed  this  Inconveniency, 
by  making  each  Edge  the  Arch  of  a  great  Circle 
pading  through  the  Center  of  the  ProtraClor  ^  the 
Space  between  the  firfl  and  lall  Divifions  being 
two  Degrees  thereof,  and  is  divided  into  60 
equal  Parts  or  Minutes. 

The  Realbn  depends  on  the  27  Prop,  of  the 
3d,  of  Euclid ,  viz.  That  the  Angle  at  the  Center 
of  a  Circle  is  double  to  that  at  the  Circum¬ 
ference* 


The 
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The  lame  Perlbn  hath  contrived  another  Pro¬ 
tractor,  to  lay  down  Minutes  without  any  Index 
at  all,  and  therefore  preferable  to  both  the 
former,  becaule  ’tis  exceeding  difficult  to  make 
the  Index  move  exactly  round  the  Center,  and 
if  it  ihakes  the  lead  that  can  be,  the  Inlt tu¬ 
rn  ent  is  ufelefs^  but  this  lail  is  made  of  one 
Piece  of  Brals,  and  may  be  us’d  as  a  common 
one,  without  regarding  the  Minutes  when  Expe¬ 
dition  is  requihte. 

It  may  be  thought  here  are  too  many  Words 
Ipent  about  deferibing  thele  Protractors  as  well 
as  the  Theodolite  before  mentioned  \  but  if 
any  one  pleafes  to  confider,  that  if  we  be  not 
very  exa£t  in  meafuring  the  Angles  in  the  Field,, 
and  laying  them  down  in  the  fame  manner  on 
Paper,  (which  is  impoffible  to  be  done  without 
good  Inftruments)  we  fhall  commit  very  great 
Miftakes*,  for  Inftance,  If  I  miftake  half  a  De¬ 
gree  in  the  meafuring  of  an  Angle,  one  of  whole 
Sides  is  20  Chains,  the  Area  or  Content  of  that 
Piece  of  Ground  fb  left  out  or  added  to  the 
Plott,  by  drawing  this  Line  in  a  falfe  Pofitiori, 
will  be  above  23  Poles-,  and  this  Error  communi¬ 
cated  to  the  following  Work,  will  be  very  confh 
derable  in  the  whole. 

S  E  C  T.  V. 

The  Manner  of  Protracting  the  aforegoing 

Ohfervations . 

» 

AS  the  Lines  are  ineafured  in  the  Field  by 
the  Chain,  and  the  Angles  by  the  Limb  of  the 
Theodolite,  fo  the  Lines  are  laid  down  on  the  Pa¬ 
per  by  the  Scale,  and  the  Angles  by  the  Protractor, 
Provide  a  Skin  of  Parchment,  if  the  Plott  is  de¬ 
fined  to  be  on  Parchment,  according  to  the 

E  large*- 
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largenels  of  the  Work  you  are  about  to  lay 
down  ;  or  if  on  Paper,  let  it  be  large  enough  to 
hold  all  your  Work  ;  the  ftrong  Cartridge  Paper  for 
this  Purpofe  is  accounted  bed  by  fome  Surveyors. 

Having  conlidered  which  way  the  Plotc  will 
extend,  draw  an  obfcure  Line  on  the  Paper  to 
reprefent  the  firft  Station  Line,  and  mark  the 
End  thereof  with  ©  ay  lo  lhall  that  Point  re¬ 
prefent  the  firft  Station  in  the  Field  ,  and 
dole  to  this  obfcure  Line,  lay  the  edge  of  your 
plotting  Scale,  the  beginning  of  the  Numbers 
coinciding  with  ©  ay  and  encreafing  towards 
the  next  Station;  then  lay  the  Field-Book  open 
before  you,  and  becaufe  the  offsets  in  the  firft 
Length  are  taken  at  the  Diftances  o,  540,  826, 

1  120  ;  therefore  againft  thele  Numbers  on  the 
Scale,  make  Marks  in  the  obfcure  Line,  dole 
to  the  edge  of  the  Scale. 

This  done,  turn  the  Scale  perpendicular  to 
the  obfcure  Line,  lb  that  the  feveral  offsets  may 
Hand  thereon  at  right  Angles  as  aforefaid,  and 
apply  it  liicceffively  to  thele  leveral  Points,  and 
there  Prick  off  the  Length  of  the  leveral  offsets 
on  the  lame  Side  of  the  obfcure  Line  as  noted 
in  the  Field-Book;  fo  at  ©  I  prick  off  56  at 
500,  the  next  Length  I  prick  off  14c,  at  the 
next  Point,  which  is  at  the  Length  82^,  I  prick 
off  36,  and  at  1120  the  End  of  the  Line,  I  prick 
off  t.6. 

Now  if  Lines  are  drawn  from  Point  to  Point, 
they  lhall  reprefent  the  Bounders  of  this  Side  of 
the  Field ;  and  becaule  the  Hedges,  elpecially  in 
old  Encloiiire^,  are  generally  in  the  Form  of  a 
curve  rather  than  llrait  Lines,  therefore  if  you 
draw  the  Bounders  from  Point  to  Point  with  a 
Quill  -  Pen  with  your  Hand  only,  they  will  be 
more  naturally  exprefs’d,  than  if  you  lay  a  llrait 
Ruler  from  Point  to  Pointy  (except  the  Diftan¬ 
ces 
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ces  are  very  long.,  or  you  take  a  multitude 
of  Offsets 3)  and  to  be  exaCt,  ’tis  fome  times  ne- 
cellar y  to  expreis  the  Nature  of  thefe  little  Irre¬ 
gularities  in  the  Fences,  by  a  Sketch  '  on  one  Side 
of  the  Field-Book  ;  but  if  you  will  be  very  curi¬ 
ous,  you  may  have  an  Inftrument  in  Form  of  a 
Steel-Bow,  which  by  the  help  of  Screws  may  be 
drawn  in  any  curve  Form,  and  by  this  the 
Bounders  may  be  readily  drawn. 

The  Length  of  the  hr  ft  Station  Line  being 
1 1 2c,  mark  that  Diftance  from  ©  <0,  with  ©  bi 
and  let  the  obfeure  Line  be  produc’d,  each  way 
as  long  as  the  Radius  of  the  Protractor. 


Lay  the  Center  of  the  Protractor  to  the  Point 
@i,  and  turn  it  about  thereon,  till  the  Diameter 
lyes  on  the  Line  0  ay  ©  <£,  the  beginning  of 
the  Numbers  on  the  Protra&or  being  laid  to¬ 
wards  ©  <3,  contrary  to  the  Theodolite  in  the 
Field. 

Hold  the  ProtraTor  dole  down  to  the  Paper 
in  this  Pofition,  and  becaufe  the  Angle  at  b3 
is  102  Degrees  20  Minutes,  therefore  with  a 
ProtraCting  Pin  or  Needle,  make  a  Mark  againft 
102  Digrees  20  Minutes,  dole  to  the  Limb  of 
the  ProtraCtor,  through  which  Mark  from  b , 
draw  the  obfeure  Line  b  c. 

So  is  the  Station  Line  b  c,  laid  down  in 
the  fame  Direction  as  in  the  Field,  and  the  An¬ 
gle  a  b  Cj  the  fame. 

Lay  the  Plotting  Scale  to  the  obfenre  Line 
b  Cj  the  beginning  of  the  Numbers  coincid¬ 
ing  with  the  prefent  Station,  and  the  Num¬ 
bers  encreafing  towards  the  next,  then  clofe  to 
the  edge  thereof,  again  ft  c,  23O  4:8,  7  96  >  the 
Lengths  where  the  Offsets  were  taken,  make 
Marks  with  the  ProtraCting  Pin,  and  turn  the 
Scale  perpendicular  to  the  obfeure  Line,  and 
Prick  off  the  feveral  Offsets,  20,  30,  p?,  3c, 

/  "E  2  ’  And 
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And  now  if  Lines  are  continued  from  the  Fen¬ 
ces  before  drawn  to  thele  Offsets,  they  ihall  re- 
prefent  the  Bounders  on  this  Side  of  the  Field. 

The  Offset  at  the  End  of  the  fecond  Station 
Line,  at  <r,  reaches  into  the  Corner,  but  thole  at  b 
muff  be  continued  till  they  meet  one  another, 
and  this  might  be  expreffed  in  the  Eheld-Book  or 
Sketch,  that  you  may  not  miftake  the  Corner  of 
the  Field. 

Lay  the  Center  of  the  Protractor  to  c  the 
Diameter,  held  clofe  to  the  Line  b  c ,  and 
againd  no  Degrees  40  Minutes  on  the  Limb 
of  the  Protractor,  make  a  Mark,  through  which 
draw  the  Line  c  d. 

At  the  Length  434,'  in  this  Line  lay  of  the 
Offset  30  Links,  to  which  continue  the  Bounders 
before  drawn,  fo  is  this  Side  of  the  Field  fi- 
niihed. 

Note^  the  next  Angle  at  d,  being  noted  in 
the  Field  Book,  230  Digrees  50  Minutes,  you 
muff  either  fubtraCt  2°  30  fo,  from  3°<5o:  bo  the 
Remainder  is,  129  Degrees  10  Minutes  for  the 
true  Quantity  of  that  Angle*  and  becaufe  ’tis  mark¬ 
ed  External,  it  muff  be  plotted  outward,  and  the 
beginning  of  the  Numbers  on  the  Protractor  muff 
be  laid  the  contrary  way,  viz.  towards  the  next 
Station. 

Or  if  the  Protractor  be  numbred  to  360,  on 
a  Circle  concentric  to  the  outward  Circle,  and 
the  Numbers  on  both  encreale  the  fame  way, 
(as  the  Limb  of  the  Theodolite)  then  the  Angle 
230  Degrees  50  Minutes,  may  be  pricked  off 
from  the  inner  Circle. 

But  if  you  ufe  a  circular  ProtraClor,  it  may 
be  laid  always  one  way,  viz.  the  beginning  of 
the  Numbers  towards  the  laid  Station,  contrary 
to  the  Theodolite  in  the  Field,  and  this  in  my 
Opinion  is  the  bed:  Way. 

But 
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But  if  you  uie  a  lemicircular  Protrafbr,  ob- 
ferve  to  lay  the  Diameter  on  that  Line  which 
brought  you  to  the  preient  Station,  and  to  lay 
the  beginning  of  the  Degrees  of  the  Protraflor 
towards  the  lall:  Station  when  the  Angle  is  lefs 
than  1 80  Degrees,  but  the  contrary  way  when 
the  Angle  is  more. 

So  at  dj  lay  the  Diameter  of  the  Protra&or 
on  the  Line  c  d ,  the  beginning  of  the  Num¬ 
bers  being  laid  the  contrary  way  to  c7  and  a- 
gainft  230  Degrees  50  Minutes  on  the  inner  Cir¬ 
cle  of  the  Protra&or,  make  a  Mark,  through 
which  draw  the  Line  d  e> 

In  the  lame  manner  lay  down  the  Angle  at 

and  draw  the  Line  e  /,  continuing  the  Boun¬ 
ders  as  before  directed. 

When  you  have  marked  the  Angle  at  /,  let 
the  Protractor  lye  in  the  fame  Polition,  and  make 
a  Mark  againft  38  Degrees  30  Minutes,  as  noted 
in  the  Field-Book  for  the  bearing  of  the  Tree 
from  that  Station,  and  through  that  Mark  draw 
an  oblcure  Line  from/ 

Do  the  lame  at  g,  continuing  the  oblcure 
Line  from  thence  till  it  erodes  that  drawn  from 
f7  lb  lhall  the  InterieClion  of  thele  two  Lines 
determine  the  Scituation  of  the  Tree  in  the  Mid¬ 
dle  of  the  Field, 

In  the  lame  manner  may  any  other  inaccelhble 
Dillance  be  mealiired  by  the  Theodolite. 

When  you  have  Marked  the  Angle  at  g9 
and  drawn  the  Line  g  a ,  it  will  cut  through 
the  Point  a7  and  the  Length  of  the  Line  g  a, 
will  be  the  fame  as  that  noted  in  the  Field- 
Book  ,  and  the  Angles  at  g7  and  a7  (if  you 
had  mealiired  it )  the  lame  which  proves  the 
Plot*  to  be  truly  laid  down. 

E  3  SECT,  VL 
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SECT.  VI 

IT  may  not  be  improper  to  take  notice  in  thisPlace^ 
of  the  Method  proposed  by  fome  Authors,  as 
a  Proof  that  the  feveral  Angles  in  a  Field  are  truly 
meafured,  by  collecting  the  Quantity's  of  all  the 
Angles  into  one  Sum^  and  then  to  multiply  18 o, 
by  a  Number  lefs  by  two  than  the  Number  of  the 
Angles  in  the  Field  *7  and  if  the  Product  of  this 
Multiplication  be  equal  to  the  total  Sum  of 
the  Angles,  the  Work  is  concluded  to  be  right. 

But  thefe  two  Numbers  may  agree,  and  yet  a 
Miftake  may  be  committed  in  meafuring  the  An¬ 
gles  *,  as  for  Inftance: 

Let  the  Number  of  Angles  in  the  Field  be  7, 
and  the  Quantities  collected  into  one  Sum  be  9.00  \ 
then  multipling  18.0,  by  a  Number  lefs  by  two 
than  the  Number  of  the  Angles,  viz.  <?,  the 
ProduCt  is  900,  equal  to  the  Sum  of  the  An¬ 
gles, 

Let  the  true  Quantity  of  the  fifft  Angle  be 
1 60  Degrees,  and  the  true  Quantity  of  the  Se¬ 
cond  190  Degrees  5  thefe  two  Numbers  when  ad¬ 
ded  together  make  350*,  but  fuppofe  you  had 
made  a  Miftake-  in  eftimating  the  Degrees 
on  the  Xnflrument,  or  noting  them  in  the  Field 
Book,  and  for  the  Firft:  Angle  had  noted 
190  Degrees,  and  for  the  Second  160  De¬ 
grees,  their  Sum  will  ftill  he  350  5  fo  that 
by  this  Method  you  will  not  difcover  your  Er¬ 
ror  3  but  hereafter  will  be  inferred  a  Method, 
whereby  an  Error  may  be;  corrected  at  every 
Station  in  the  Field  before  we  leave  it  by  the 
help  of  the  Needle  and  Limb  together,  but  firft 
I  proceed  to  ihew  the  Uie  of  the  Needle  only 
in  furveying  Land. 

S  E  C  T, 
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SECT.  VII. 

Of  the  Circumferentor . 

THE  Circumferentor  is.  an  Inftrument  uled  to 
mealure  Angles  in  the  Field  it  confifts  of  a 
Box  and  Needle,  lerewed  to  the  Index  with  plain 
Sights  thereon,  or  inftead  of  the  plain  Sights  with 
a  Telelcope  mounted  over  the  Box,  that  may  be 
either  elevated  or  deprelfed  to  an  Object  as  there 
ihall  be  occafion  \  the  Index  is  mov’d  by  a  Ball 
and  Socket,  and  lupported  by  a  three  legged 
Staff. 

In  Surveying  Harbours,  Seacoafts,  Counties 
or  large  Commons,  where  the  Lines  are  very  long, 
or  thick  over  grown  Woods,  where  we  may  be 
forced  to  make  a  multitude  of  Angles,  and  the 
Sight  of  the  two  Lines  conftru&ing  the  Angle, 
may  be  hindred  by  the  Brulh  or  Underwood  in 
thele  Cafes  the  Angies  may  be  meafured  lufficiently 
exa&  by  the  Needle  only,  (though  better,  and 
as  quick  by  the  Theodolite,  as  will  be  Ihew’d 
hereafter)  yet  in  lurveving  Lordihips,  Enclofures, 
or  plain  Pafture  Land,  (a  Imall  piece  of  which 
got  or  loft  is  of  a  confiderable  Value,  and  each 
particular  Field  ought  to  dole  exa&ly)  the  An¬ 
gles  are  without  doubt  more  hi  rely  mealured  by 
the  Limb  of  the  Theodolite,  bccaule  the  De¬ 
grees  in  the  Box  can’t  be  16  nearly  efti  mated, 
and  the  Needle  is  liable  to  be  drawn  afide  by 
lome  hidden  magnetick  Power. 

The  Polition  or  bearing  of  a  Line  obferv’d  by 
the  Needle,  is  expreffed  by  liich  a  Number  of 
Degrees  and  Minutes  as  it  is  diftant  from,  or  Quan¬ 
tity  of  the  Angle,  which  that  Line  makes  with 
the  Meridian, 

E  4  And 
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And  if  a  Per  Ion  wholly  unacquainted  with  the 
ufe  of  this  Inftrument,  will  take  the  Pains  to  try 
this  following  Method,  it  may  be  an  help  to 
conceive  the  manner  of  ufing  it  in  the  Field. 

Upon  a  Sheet  of  Paper  let  there  be  drawn 
right  Lines  parallel  one  to  another  at  any  Dif- 
ftance,  and  upon  a  Table  let  there  be  fixed  a  Pin 
with  the  Point  upwards,  let  the  Pin  lb  fixed,  be 
run  through  one  of  the  Lines  in  the  Paper, 
and  upon  the  Point  of  the  Pin,  let  there  be  put 
a  Magnetick  Needle,  let  it  traverle  about  till  it 
refts  of  it  felf  \  then  turn  the  Paper  about  on  the 
Table  till  the  Needle  hangs  direftly  over  the 
Line,  in  which  the  Pin  is  placed,  which  is  dii- 
covered  by  fixing  the  Eye  over  its  center*,  then 
with  leafing  Wax  fallen  the  Paper  to  the  Table 
by  the  four  Corners  ^  lo  may  the  Paper  be  fup~ 
poled  to  reprelent  the  Surface  of  the  Earth,  and 
the  Lines  the  magnetick  Meridian  (which  mark 
at  the  top  with  North,  and  at  the  bottom  with 
South.) 

For  if  the  Pin  be  removed  into  any  other  of  the 
Lines,  and  the  Needle  be  made  to  traverle  there¬ 
on,  it  will,  when  at  reft,  hang  direflly  over  the 
Line  in  which  the  Pin  is  placed,  if  it  be  drawn 
parallel  to  the  firft  Line ,  over  which  the  Nee¬ 
dle  hung  when  the  Paper  was  fixed. 

4  The  Needle  then  points  always  to  or  lyes  in 
the  direction  of  the  Meridian,  by  virtue  of  the 
magnetick  Power  ^  lo  if  I  had  faftened  to  the 
Table  a  Sheet  of  blank  Paper,  and  had  laid  a 
Ruler  in  the  lame  direction  with  the  Needle  when 
at  reft,  and  had  drawn  a  meridian  Line,  and 
removed  the  Needle  to  another  part  of  the 
blank  Paper,  and  drawn  another  liich  a  Line  by 
ifhe  direction  of  the  Needle,  that  would  have  been 
a  Parallel, 

When 
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When  we  take  an  Angle  in  the  Field  by  the 
Needle,  the  meridian  Line  is  always  one  hde  of 
the  Angle,  and  the  Hedge  Wall  or  Fence  along 
which  theTelelcope  is  directed,  is  the  other  hde  of 
the  Angie,  and  they  are  fnppoled  to  meet  at 
the  Center  of  the  Inftrument. 

But  with  the  Theodolite,  the  Angle  is  formed  by 
the  meeting  of  the  two  Lines  or  Fences  themlelves. 

Set  one  Foot  of  a  Pair  of  Compalfes  in  lome 
one  of  the  Meridians  on  the  Paper,  and  delcribe 
a  Circle,  then  the  Line  is  its  Diameter :  Divide 
this  Circle  into  360  Degrees,  which  is  ealily 
done  by  the  Protractor,  and  let  the  Numbers  be¬ 
gin  at  N.  or  North,  and  encreale  to  the  left, 
towards  E  or  Eaft. 

Then  this  Circle  reprefents  the  Box  of  the  In¬ 
fir  u  men  t  in  the  Field,  and  the  Line  N.  S,  re- 
preients  the  Needle. 

From  the  Center  of  the  Circle,  draw  a  long 
Line  any  way  at  a  venture,  and  imagine  this  Line 
rep  relents  an  Pledge  or  Station-Line  in  the  Field, 
and  to  find  its  bearing  or  Angle  that  it  makes 
with  the  meridian,  look  what  Degreee,  it 
cuts  on  the  Circle,  for  that  is  the  Quantity  of 
the  Angle  or  Number,  exprefling  its  bearing,  coun¬ 
ted  from  the  beginning  of  the  Numbers. 

So  the  Needle  ufed  in  the  Field  points  out  the 
magnetick  Meridian,  and  the  Civilians  in  the 
Box  mov’d  under  it  meafure  the  Angle,  that 
any  Line  in  the  Field  makes  with  that  Meridian. 

The  Box  of  the  Circumferentor  is  commonly 
numbred  from  the  right  to  the  left  5  the  Num¬ 
bers  beginning  at  N  or  North,  which  is  mark’d 
alio  with  a  Flower  de  luce,  and  encreale  towards 
E  or  Eaft,  and  the  direction  is  to  be  taken  from 
the  North  end  of  the  Needle. 

Let  it  be  required  to  oblerve  the  bearing  of 
the  feveral  Station-Lines  that  encompafs  the  Wood, 

Fig.  15.  SECT. 
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SECT.  VIII. 

The  Ufe  of  the  Circumferentor  in  Surveying  Land . 

FIrft  plant  the  Circumferentor  at  lome  conve¬ 
nient  Station  as  at  a  3  the  Flower  de  luce  in  the 
Box  being  from  you,  direct  the  Sights  to  a 
Marie  at  the  next  Station  b ,  and  mark  the  Di¬ 
vision  which  the  North  end  of  the  Needle  points 
to  in  the  Box  when  at  reft,  which  is  260  De¬ 
grees  30  Minutes  3  therefore  note  this  Number 
260  Degrees  go  Minutes  in  the  Field-Book,  for 
the  bearing  of  the  Line  a  b. 

Obfemng  former  Dire&ions  for  removing  the 
Instrument  from  one  Station  to  another,  and  mea- 
luring  the  Station-Lines  and  Offsets  from  thence 
to  the  Bounders  as  you  pafs  along  the  Station- 
Lines,  let  the  Instrument  be  removed  from  a,  and 
planted  at  b ,  the  next  Station  3  then  keeping  the 
Flower  de  luce  in  the  Box  from  you  3  turn  the  In¬ 
strument  about  till  the  Hair  in  the  Sights  cuts  a 
Mark  at  the  next  Station  c  3  then  will  the  North 
end  of  the  Needle  point  to  292  Degrees  12  Mi¬ 
nutes,  which  note  in  the  Field-Book  for  the  bear¬ 
ing  of  the  Line  b  c . 

The  Instrument  planted  at  <r,  and  the  Sights 
directed  to  d,  the  bearing  of  that  Line  c  d  will 
be  531  Degrees  45  Minutes. 

In  the  lame  manner  proceed  to  take  the  bear¬ 
ing  of  the  other  Lines  round  the  Wood,  obier- 
ving  this  general  Law. 

To  keep  the  Flower  de  luce  in  the  Box  from 
you,  and  to  take  the  bearing  of  each  line  from 
the  North  end  of  the  Needle. 

The  Numbers  in  the  Card  of  fomeof  thele  Cir¬ 
cumferentors  are  made  to  encreafe  towards  the 
right,  but  that  before  mentioned  is  belt}  for 

when 


Se£t.  8.  The  Vraffical  Surveyor.  59 

when  you  turn  your  Instrument  to  the  Eaftward, 
the  Needle  will  hang  over  the  Weftward  Divifion 
on  the  contrary  Side. 

Inftead  of  planting  the  Circumferentor  at  every 
Station  in  the  Field,  the  Bearings  of  the  feveral 
Lines  may  be  taken  if  it  be  planted  only  at  every 
other  Station. 

So  if  the  Instrument  had  been  planted  at  by  and 
the  Flower  de  luce  in  the  Box  kept  towards  you 
when  you  look  back  to  the  Station  ay  and  from 
you  when  you  look  forwards  to  the  Station  cy  the 
Bearings  of  the  Lines  a  b7  and  b  c77  would  be  the 
fame  as  before  obferved*,  alio  the  Bearings  of  the 
Lines  c  dy  and  d  ey  might  be  oblerved  at  d7  and 
e  /,  and  /  a7  at  f7  fo  that  inftead  of  planting  the 
Inftrument  6  times,  you  need  in  this  cafe  plant 
it  but  3  times,  which  laves  lome  Labour. 

But  fince  you  muft  go  along  every  Station 
Line,  to  mealure  it  or  lee  it  mealiired,  the  trou¬ 
ble  of  fetting  down  the  Inftrument  is  not  very 
great,  and  then  allb  you  may  examine  the  Bear¬ 
ing  of  each  Line  as  you  go  along  y  and  if  you 
liilped  an  Error  in  the  Work  by  the  Needles  be¬ 
ing  a&ed  on  by  fome  hidden  magnetick  Power, 
or  from  your  own  Miftake,  in  oblerving  the  De- 
grees  that  the  Needle  points  to,  you  may  correct 
Inch  Error  at  the  next  Station  before  you  proceed. 

As  when  the  Inftrument  was  planted  at  a7  and 
the  Sights  direfted  to  b7  the  Flower  de  luce  from 
you,  the  North  end  of  the  Needle  pointed 
to  260  Degrees  30  Minutes  5  now  being  come  to 
b7  direct  the  Sights  back  to  a  Mark  at  a7  keeping 
the  Flower-de-luce  towards  you  :  Solhall  the  North 
end  of  the  Needle  Point  to  260  Degrees,  30  Mi¬ 
nutes,  as  before  at  a7  and  then  you  may  be  Hire 
the  bearing  of  the  Line  a  b7  is  truly  oblerved. 

But  if  the  Needle  doth  not  point  to  the  lame 
number  of  Degrees,  there  hath  been  fome 

Error 
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Error  in  that  Oblervation,  which  mud  be  cor¬ 
rected  before  you  proceed. 

If  you  have  a  fufpicion  that  the  Needle  doth 
not  play  well,  when  the  Instrument  is  planted  at 
any  Station,  as  at  a7  direCt  the  Sights  to  the 
Mark  at  b7  and  note  the  Degrees,  &c.  pointed 
at  by  the  Needle  in  a  piece  of  wade  Paper  ^ 
then  with  a  clean  Knife,  Key,  or  any  bit  of  po- 
lifhfd  Steel,  that  hath  touched  a  Loadftone, 
move  the  Needle  by  applying  it  to  the  Box,  and 
examine  when  it  hath  Settled  again  what  De¬ 
grees  it  then  Points  at,  the  Sights  being  dill  di¬ 
rected  to  the  preceding  Mark  at  b  \  and  if  the 
Degrees  are  the  fame,  they  may  be  entred  in 
the  Field-Book,  but  if  not,  the  Cap  and  Pin 
mud  be  cleanfed  with  lome  brown  Paper  and 
a  little  Putty,  and  thereby  freed  from  iiich  Dud 
or  Dampnefs  that  hath  gotten  to  it  7  if  after  all 
the  Needle  does  not  play  freely,  place  in  the  Box 
another  Pin,  or  ufe  another  Needle,  or  do  both, 
and  thele  Necelfaries  a  Surveyor  ought  to  have  in 
his  Pocket  while  he  is  in  the  Field. 

If  you  would  meafure  the  Quantity  of  any 
Angle  by  the  Needle,  place  the  Indrument  at 
the  angular  Point,  and  take  the  Bearing  of  the 
two  Lines  cofidruCHng  that  Angle,  and  Subtract¬ 
ing  the  lefler  out  of  the  greater,  the  Remainder 
is  the  Quantity  of  that  Angle,  if  iels  than  180 
Degrees,  but  if  the  Remainder  is  greater  than 
180  Degrees,  fubtraCt  it  out  of  360  Degrees, 
and  that  lad  Remainder  is  the  Angle. 

The  manner  of  entring  the  Offsets  in  the 
Field-Book,  is  before  Shewn  in  the  ule  of  the 
Theodolite  it  will  be  fufficient  in  this  place,  co 
infert  the  Bearing  of  each  Line  or  Quantity  of 
the  Angle,  which  each  makes  with  the  Meridian, 
together  with  their  Lengths,  in  order  to  protraCl 
or  lay  them  down  on  the  Paper  Plott  of  the 
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fame  Length  and  in  the  fame  Direction  as  in 
the  Field.  Fide  Fig.  15. 


SECT.  IX. 


T he  manner  of  Protracting  the  aforegoing 
Observations  made  by  the  Circumferentor. 
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$  2<5o  30—1242  Firft,  draw  Lines 

b  cy  292  12— -1012  parallel  to  one  ano» 

c  dj  331  45- - 1050  ther  quite  through  the 

d  r,  59  oc— — 1428  defigned  Draught,  at 

e  f7  112  i)™  645  Diftances  not  exceed- 

f  ay  151  30- — —  1 8  o<5  ing  the  Breadth  of  the 

diametrical  Fart  of  your 
Protractor,  as  in  Fig.  13,  and  mark  them  with  N, 
and  S,  for  North  and  South  5  then  confidering 
which  way  the  Plott  will  extend,  aflign  a  Point 
in  fome  one  of  the  parallel  Lines,  to  repreient 
the  frit  Station  in  the  Field,  as  at  ay  to  which 
Point  lay  the  Center  of  the  Protractor,  and  by 
the  help  of  the  Divifions  continued  beyond  the 
Ends  of  the  Diameter  of  the  ProtraCtor,  lay 
the  Diameter  upon,  or  parallel  to  thofe  North 
and  South  Lines  ^  the  beginning  of  the  Numbers 
on  the  ProtraCtor  towards  that  part  of  the  Line 
mark’d  with  N,  or  Northwards,  when  the  De¬ 
grees  are  fewer  than  180,  but  Southwards  when 
more  \  the  ProtraCtor  thus  placed,  look  in  the 
Field-Book  for  the  Bearing  of  the  firft  Line 
a  by  which  is  260  Degrees  20  Minutes  j  there¬ 
fore  with  the  beginning  of  the  Numbers  on  the 
ProtraCtor  towards  J]  dole  to  the  Limb  againft 
260  Degrees  30  Minutes  make  a  Mark,  and 

through 
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through  that  Mark  from  the  affigned  Point  at 
a7  draw  a  Line  a  b7  on  which  Line  let  i  2  Chains 
42  Links,  as  noted  in  the  Field-Book. 

So  will  the  Line  a  b7  on  the  Paper,  have  a 
Bearing  like  to  that,  which  you  oblerved  the 
Line  a  b  to  have  in  the  Field,  in  relpeCt  of  the 
Meridian,  but  the  Protractor  to  lay  down  tliefe 
Oblervations  muft  be  numbred  contrary  to  the 
Box  of  the  Circumferator and  if  it  be  a  Semi¬ 
circle  it  muft  be  numbred,  firft  to  180,  and  then 
on  the  inner  Circle  whole  Numbers  muft  en- 
creale  the  lame  way  as  the  outer  Circle  to  360, 
tmd  the  Bearings  greater  than  i8c,  are  pricked 
off  from  this  inner  Circle,  and  the  beginning  of 
the  Numbers  muft  be  laid  Northward  or  South¬ 
ward  as  the  Degrees  of  Bearing  are  more  or  lefs 
than  1803  but  if  your  Protractor  be  a  whole  Cir¬ 
cle,  the  beginning  of  the  Numbers  may  be  kept 
always  one  way,  as  the  Numbers  of  the  Circum¬ 
ferentor  were  in  the  Field,  (the  Protractor  being 
an  Epitome  of  the  Inftrument  you  make  ule  of 
in  the  Field)  but  the  Diameter  muft  be  always 
laid  upon  a  Parallel  to  the  meridian  Lines,  and 
may  be  mark’d  with  N  S  at  the  Ends  as  a  Di¬ 
rection  to  keep  it  in  its  true  Polition. 

Having  made  the  Line  a  b  of  its  true  Length 
and  Pofition,  the  next  thing  to  be  done  is  to  lay 
of  the  Offsets  therefrom,  which  gives  the  Boun¬ 
ders  of  that  fide  of  the  Wood,  Fig.  *5. 

Lay  the  Center  of  the  Protractor  to  the  Point 
b7  and  becaule  the  Bearing  of  the  Line  b  c ,  is 
more  than  180,  lay  the  beginning  of  the  Numbers 
of  the  Semicircular  Protractor  towards  S,  and 
againft  292  Degrees  12  Minutes,  make  a  Mark, 
through  which  Mark  from  b7  draw  the  Line  b  c7 
letting  of  the  Offsets  therefrom,  and  draw  the 
Bounders  of  that  fide  of  the  Wood. 

In 
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In  the  fame  manner  lay  down  the  other  Lines 
c  dj  d  e,  efj  and  f  a  j  fo  will  the  Line  f  a ,  cut 
through  the  Point  a}  and  be  of  the  fame  Length 
on  the  Plot  as  that  meafured  in  the  Field,  if 
the  Obfervations  be  truly  made. 

Then  if  you  drew  the  Station-Lines,  and  Off- 
fets  with  a  black-lead  Pencil,  and  the  Bounders 
with  Ink*,  you  may  with  a  piece  of  Bread  mb 
off  thole  Lines,  lo  fhall  the  true  Bounders  of  the 
Wood  only  remain,  which  gives  the  exaft  Fi¬ 
gure  thereof 

SECT.  X. 

The  manner  of  cafting  up  the  frnatJ  irregular 
Pieces  of  Ground ,  which  Ij/e  between  the 
Station  Lines  and  Hedges. 

IT  very  rarely  happens  that  the  fides  of  a 
Field  are  all  ffcrait  Lines,  and  therefore  any 
Method  for  mealiiring  them  from  one  or  more 
Stations  in  the  Middle,  can  leldom  be  put  m 
Practice  *,  the  befit  way  being  to  go  round,  and 
meafure  the  leveral  Angles  from  Stations  near  the 
Bounders,  but  at  fuch  a  Diftance  from  thence 
that  we  may  fee  clearly  from  one  Station  to  ano¬ 
ther,  and  have  plain  Ground  to  meafure  the 
Diftances,  free  from  the  Incumbrance  of  brufhwood^ 
Trees,  &c.  lb  fhall  the  greateft  Quantity  of  the 
Land  be  included  between  the  regular  Station- 
Lines,  which  is  caft  up  as  before  dire&ed  by  di¬ 
viding  the  lame  into  the  larged:  Trapezias  and 
Triangles  that  may  be,  and  meafuring  the  Bafes 
and  Perpendiculars  by  the  lame  Scale  that  the 
Plots  was  laid  down  by. 

But  in  order  to  caft  up  the  Ifinall  irregular 
Pieces  comprehended  between  the  Station-Lines 
and  Bounder^  if  you  reduce  them  into  Triangles^ 
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£s?r.  as  they  will  he  a  great  many  in  Number,  lb 
you  will  very  much  err  in  laying  of  them  down 
fir  ft,  and  taking  them  off  afterwards,  elpecially  if 
the  Scale  you  protraT  by,  be  very  final!,  where 
io  or  12  Links  of  a  Chain  is  hardly  to  be  efli- 
mated  though  the  Scale  be  well  divided,  and 
the  Points  of  the  Compahes  very  fine:  For  the 
removal  of  this  Inconvenience,  1  fhall  here  fhew 
a  way  whereby  you  may  call  up  thefe  fmall 
Quantities,  let  the  Scale  be  never  lo  fmall,  as  ex¬ 
actly  as  any  of  the  greater  parts  of  the  Field. 

Suppofe  the  fmall  irregular  Pieces  between  the 
Station-Lines  and  Bounders,  Fig, .  14,  were  to  be 
caft  up. 

Firfi:  lay  the  Field-Book  before  you,  where 
you  will  find  the  Length  of  the  firfi:  Offset 
(as  meafured  in  the  Field  wdth  your  Offset  Staff) 
from  ©  1  at  ay  to  be  56  Links,  and  the  fecond 
at  ^40,  in  the  Chain-Line  14c,  forming  the 
finall  Trapezia,  0,  Vide  Fig. .  16. 

Now  if  you  add  the  Offset  56  to  the  next 
140,  the  Sum  is  196,  the  half  of  which  is  98, 
the  equated  Breadth  3  multiply  the  Length  540 
by  98,  the  Product  is  52920,  the  content  of  the 
Trapezia,  a,  in  fquare  Links. 

Add  140  to  365  the  Sum  is  17^,  the  half 
Sum  *88,  fiibtrafl  540  from  825,  the  Remainder 
is  286,  the  Length  of  the  Trapezia,  b 3  there¬ 
fore  multiply  286  by  88,  the  Produtl  is  251 68, 
the  Content  of  the  finall  Trapezia,  b . 

Subtract  826  from  1120,  the  Remainder  is 
294,  the  Length  of  c  3  and  becaufe  both  the 
Oh  sets  are  alike,  multiply  294  by  36  ,  the 
Length  of  the  perpendicular  Offset,  the  Pro¬ 
duct  is  10584,  the  Content  of  the  final] 
Piece,  c. 

In  the  fame  manner  deal  with  the  refi:  of 
thefe  fmall  Pieces  round  the  Field,  and  fet  down 

the 
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the  Product  of  each  in  an  orderly  manner  one 
under  another  ^  lo  fhall  the  Sum  give  the  exa£l 
Content  of  thefe  fmall  Pieces,  which  added  to 
that  within  the  Station  Lines,  gives  the  true 
Content  of  the  Field  in  lquare  Links,  which  re¬ 
duce  into  Acres,  £5 ?c.  as  before  dire&ed. 

Note ,  The  Performance  of  this  being  tedious^ 
I  fhall  in  the  next  Chapter  lay  down  a  more 
Practical  Method  for  cafting  up  the  Content  of 
any  Piece  of  Land, 
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C  H  A  P.  III. 

Shewing  the  Vfe  of  the  ^Theodolite 
in  Surveying  Land  by  the  help  of 
the  JSIeeale  and  Limb  together. 

SECT.  L 


N  this  Method  of  Surveying  Land, 
the  Angle  which  every  Line  makes 
with  the  Meridian  is  meafured  by  the 
Limb  of  the  Theodolite,  and  there¬ 
fore  much  preferable  to  that  before 
mentioned  in  the  aforegoing  Chapter  by  the  Nee¬ 
dle  only,  becaufe  the  Degrees  and  Minutes  are 
better  eftimated  on  the  Limb  of  the  Instrument 
than  ’tis  poftible  they  Should  be  in  the  Box  of 
the  Circumferentor;,  and  this  gives  the  Theodo¬ 
lite  the  preference  to  any  other  Inftrument,  be¬ 
caufe  we  can  work  by  the  Limb  only,  without 
regarding  the  Needle  at  all }  but  if  it  be  more  con¬ 
venient  to  make  ufe  of  the  Needle,  we  may  do 
it  in  the  following  manner,  being  the  moft  exaft 
and  abfolute  Method  yet  known  for  Surveying 
large  and  Spacious  Trails  of  Land. 

For  the  Needle  being  obferved  to  play  well, 
when  it  hath  fettled  in  the  direction  of  the  Meri¬ 
dian  and  is  at  reft,  the  Box  may  be  moved  round 
the  fixed  Center  by  turning  the  Index  on  the 
Limb  and  the  Point  mark’d  with  560  in  the  Box, 
brought  dire&ly  againft  the  north  End  of  the 

Needle 
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Needle,  with  greater  ExaCftiels  than  a  Degree,  and 
its  Parts  can  be  eftimated  in  any  other  Part  of 
the  Box }  befides  we  have  this  Advantage  which 
is  very  con  fide  rable,  that  we  can  make  ule  of  a 
Ihort  light  Needle  whole  friCHon  being  lefs,  plays 
better  than  a  longer  and  heavier. 

Let  the  Lines  o  a7  b  c7  d  e,  /,  in  Fig .  17.  re-* 
prelent  the  Station  Lines  near  the  Bounders  of  a 
field  ,  then  the  Angle  which  each  makes  with  the 
Meridian  may  be  obferved  in  the  following  man-' 
tier. 

Firft,  having  let  up  a  Mark  at  0,  Meafure  for*® 
wards  with  the  Chain  on  the  Line  oat o  a 
600  Links. 

Plant  the  Inftrument  at  a7  and  bring  the  Index 
to  3  60  on  the  Limb,  and  turn  the  whole  Inftru¬ 
ment  about  (whilft  the  Needle  hangs  in  the  di¬ 
rection  of  the  Meridian)  till  360  in  the  Box  is 
brought  dir  eddy  againft  the  north  End  of  the 
Needle,  and  there  fix  the  Inftrument,  then  is  the 
Telelcope  fet  in  the  direction  of  the  Meridian 
alio  3  and  in  this  Pofition  is  the  Inftrument  to 
be  planted  at  every  Station. 

Now  turn  about  the  Index  till  the  Hair  in  the 
Telelcope  cuts  the  Mark  left  at  0 ,  and  note  in 
the  Field  Book  the  Degrees  and  Minutes  which 
the  Index  cuts  on  the  Limb,  viz,  207  Degrees 
20  Minutes,  being  the  Quantity  of  the  Angle 
which  the  Line  a  0  makes  with  the  Meridian. 

Remove  the  Inftrument  from  a7  leaving  a  Mark 
at  that  Station  and  proceed  with  the  Chain 
to  b7  and  there  plant  the  Inftrument,  then  bring 
the  Index  to  360  on  the  Limb,  and  360  in  the 
Box  exa&ly  to  the  north  End  of  the  Needle  as 
aforefaid,  and  direCt  the  Telelcope  to  the  Mark 
left  at  a7  and  note  the  Degrees  and  Minutes  cut 
on  the  Limb  by  the  Index,  viz.  285  Degrees  10 
Minutes,  which  is  the  bearing  of  b  a  or  Quan- 
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tity  of  the  Angle  which  that  Line  makes  with 
the  Meridian. 

It  would  be  Tautology  to  repeat  the  manner 
of  meafuring  the  other  Lines  and  Angles  in  this 
Figure,  but  oblerve  that  when  the  Inftrument  is 
fixed  in  the  dire&ion  of  the  Meridian,  we  fre¬ 
quently  obferve  the  Needle  by  moving  it  from 
the  Point  at  360  with  a  Knife,  &c.  then  if  it 
fwings  backward  and  forward  freely  without  jog¬ 
ging  or  Hopping,  and  lettles  again  to  360  exactly  3 
we  may  conclude  the  Inftrument  is  right  in  the 
direction  of  the  Meridian  to  make  an  Obler- 
vation. 

If  you  fulpeft  the  Needle  to  be  a&ed  upon  by 
ibme  hidden  magnetick  Power  ,  as  when  you  are 
Surveying  in  mountainous  Land?,  where  there 
may  poffibly  be  Iron  Mines  in  the  Earth,  which 
wili  attract  the  Needle,  you  may  obierve  whe¬ 
ther  or  no  it  be  drawn  afide  in  the  following 
Manner. 

As  when  the  Inftrument  was  planted  at  ey  the 
North  End  of  the  Needle  pointing  to  3  60  in  the 
Box  3  after  the  bearing  of  e  d  was  noted,  direft 
the  Tellefeope  forwards  to/, and  note  the  Angle 
which  the  Index  cuts  on  the  Limb  3  viz.  200° 
5*0,  then  the  Inftrument  being  planted  at  /,  becaufe 
the  bearing  of  ef  \  obferved  at  ?,  is  more  than  180°  3 
lubftraft  180  there-from  and  to  the  Remainder 
•2*0  5*0  on  the  Limb,  fet  the  Index  exactly  3  but 
if  the  bearing  of  e  f  had  been  lefs  than  180,  add 
180  thereto,  and  to  that  Number,  being  the  Index 
on  the  Limb,  now  turn  about  the  whole  Inftrument 
till  the  Hair  cuts  the  Staff  left  at  e,  and  then,  if  the 
North  End  of  the  Needle  points  to  360,  as  at 
the  laft  Station,  the  Bearing  of  that  Line  is  truly 
obferved* 


For 
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For  the  magnetick  Power  that  attracts  the  Nee¬ 
dle,  being  fuppofed  at  a  great  Diftance,  the  Di¬ 
rection  on  luch  a  Piece  of  Land  as  is  commonly 
iurveyed  by  the  Theodolite,  will  be  the  lame  : 
But  if  the  attractive  Power  be  near  the  Inftru- 
ment,  the  Needle  will  incline  thereto. 

Now  follows  the  manner  of  protracting  thefe 
Obfervations, 
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•  SECT.  II. 

A  new  "Method  of  protroffing  any  Ob  forma¬ 
tions  made  in  the  Field  by  the  Needle . 

BY  which  a  Plan  may  be  drawn  on  the  Paper 
from  one  Meridian  only,  and  all  the  Angles 
therein  laid  down  by  once  applying  the  ProtraCtor 
to  that  Meridian  by  the  help  of  a  parallel  Ruler, 
being  very  exaCt  and  expeditious. 

Provide  a  circular  ProtraCtor,  whole  Numbers 
encreafe  the  lame  way  as  on  the  Limb  of  the 
Theodolite,  and  a  parallel  Ruler  of  a  conveni¬ 
ent  Length,  then  draw  a  Right-line  N  S,  Fig.  17? 
(with  a  black  lead  Pencil)  for  a  Meridian,  and 
ahign  a  Point  therein,  as  at  0,  to  which  Point 
apply  the  Center  of  the  ProtraCtor,  and  turn  it 
about  till  the  Diameter  lyes  on  the  Line  N  S} 
with  180  towards  N,  (that  part  of  the  Limb 
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of  the  Theodolite  being  always  kept  Northward 
of  the  Field.) 

The  Protractor  held  in  this  Pofition,  lay  the 
Field  Book  before  you,  and  againft  207  Degrees 
20  Minutes,  the  bearing  of  the  Firft  Line  a  0 
clofe  to  the  Limb  of  the  ProtraCtor,  make  a  Mark 
with  the  protracting  Pin  or  Needle,  and  clofe  to 
that  Mark  write  a  with  a  black  lead  Pencil. 

Hold  the  ProtraCtor  in  the  fame  Pofition, 
and  againft  285  Degrees  10  Minutes,  the  bear¬ 
ing  of  the  next  Line  b  a ,  make  a  Mark  with 
the  protraCting  Pin,  and  clofe  to  that  Mark  let  b. 

In  the  lame  manner  keeping  the  Diameter  of 
the  ProtraCtor  clofe  to  the  Meridian  as  it  was  at 
firft  laid  ;  make  a  Prick  with  the  protraCting 
Pin,  clofe  to  the  Limb  of  the  ProtraCtor,  againft 
the  bearing  of  each  refpeCtive  Lane  as  noted  in 
the  Field  Book,  and  clofe  to  each  Prick  fet  the 
Letter  or  Number  of  that  Line:,  fo  againft  190 
Degrees  the  bearing  at  r,  make  a  Prick  and  write 
againft  91  Degrees  55  Minutes  write  d,  againft 
127  Degrees  20  Minutes  write  e,&c.  Vide  Fig.  17* 
Having  mark’d  the  bearing  of  each  Line  round 
the  ProtraCtor,  lay  it  afide,  and  apply  the  edge 
of  your  plotting  Scale  to  0  at  the  Center,  and 
a  mark’d  by  the  Limb  of  the  ProtraCtor*,  the 
beginning  of  the  Numbers  coinciding  with  o, 
and  encreafing  towards  ay  and  prick  off  6  Chains 
the  Length  of  the  Line  0  ay  and  with  Ink  draw 
the  Line  0  a  a. 

Lay  the  parallel  Ruler  to  the  prick’d  Line 
p  0  b  r,  fo  that  the  edge  cuts  the  central  Point 
at  o,  and  the  Point  at  by  as  mark’d  by  the  Limb 
of  the  ProtraCtor;  and  move  it  parallel  till  the 
Edge  cuts  the  Point  at  a  in  the  lane  p  a  b  r, 
and  with  the  Point  of  your  Compaffes  draw  the 
occult  Line  p  a  b  r  by  the  Edge  of  the  parallel 
Ruler;  then  becaufe  the  Length  of  the  Line 
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0  b  is  5  Chains,  lay  the  plotting  Scale  to  a 
and  Prick  off  5  Chains,  and  draw  the  Line  a  ba 

When  you  had  drawn  the  occult  Line  fab  r, 
through  the  Point  a7  you  might  let  ab  thereon 
towards  p  as  well  as  towards  r  7  but  if  you  ob- 
lerve  in  what  Dire&ion  the  Letter  £,  as  mark’d  by 
the  Limb  of  the  Protra&or,  Hands  from  the 
central  Point  0,  in  the  lame  dire&ion  mull  the 
Line  a  b  be  let  from  the  Station  Point  a  $  allb 
when  the  Ruler  is  laid  to  the  Station  b7  you 
cannot  be  at  a  lofs  whether  you  fhould  draw 
the  Line  b  c  upwards  or  downwards,  if  you  ob- 
lerve  in  what  direction  the  Letter  c  Hands  from 
the  central  Point  0 7  therefore  in  the  fame  Di~ 
region  draw  b  c  from  b7  or  the  Angles  mark’d 
external  in  the  Field  Rook  will  be  a  lufficient 
Direction. 

Lay  the  parallel  Ruler  to  the  central  Point  o7 
and  the  Mark  at  c,  and  move  it  parallel  in  that 
Direction,  till  the  Edge  cuts  the  Point  b  at  the 
end  of  the  Line  a  b ,  and  by  the  Edge  of  the 
parallel  Ruler,  draw  an  occult  Line,  letting  there¬ 
on  from  b  10  Chains,  and  draw  the  Line  b  c. 

Again  lay  the  Edge  of  the  parallel  Ruler  to 
the  Point  at  the  Center  0,  and  to  the  Mark  at 
d ,  and  move  it  up  to  c7  and  draw  c  d. 

In  the  fame  manner  deal  with  the  other  Lines 
and  Angles,  lo  fhall  the  laH  Line  f  0  cut  through 
the  Point  0,  and  its  Length  be  5  Chains,  as 
noted  in  the  Field  Book,  which  proves  the  Plott 
to  be  truly  laid  down. 

In  thele  Obferv anions  the  Station  Lines  only 
are  inlerted,  the  Offsets  from  thence  to  the 
Rounders  are  omitted,  the  manner  of  plotting 
them  being  already  laid  down  before. 

When  the  Bounders  of  the  Field  are  drawn, 
and  the  Name  thereof  entred  in  the  middle  of 
the  Plott,  you  may  with  a  piece  of  Bread  rub 
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off  the  Marks  that  were  made  with  the  Pencil 
round  the  Edge  of  the  Protra&or  and  meridian 
Line,  lb  will  the  Plott  be  ready  for  calling  up. 

But  if  leveral  Fields  are  to  be  plotted  to¬ 
gether,  you  mull  draw  a  Line  through  the  firll 
Station  Point  in  each,  parallel  to  the  Meridian 
In  the  lirll  Plott,  from  which  the  Plott  of  each 
Field  may  be  laid  down  in  the  fame  manner  as 
Fig,  17. 

Obferve,  neither  the  Circle  nor  Figures,  ex- 
prefling  the  Angle  which  each  Line  makes  with 
the  Meridian,  are  uled  in  Practice,  though  in- 
ierted  in  the  Scheme  to  demonffcrate  the  Nature 
of  the  Work  ^  alfo  if  you  lay  the  Edge  ol  the 
thin  plotting  Scale  dole  to  the  Edge  of  the  pa¬ 
rallel  Ruler,  and  move  it  forwards  on  the  Paper 
with  the  parallel  Ruler,  till  the  Edge  of  the 
Scale  cuts  the  Point  at  a,  and  bring  the  begin¬ 
ning  of  the  Numbers  on  the  Scale  to  the  Point 
a,  you  may  draw  the  Line  a  b  by  the  Edge  of 
the  Scale  held  in  that  Polition  to  500,  the  Length 
of  the  Line  without  drawing  any  other  but  the 
Station  Line  it  felf 

SECT.  III. 

rA  New  Method  of  calculating  or  cafiing  up 
the  Area  of  a  Plott  of  Land  in  Acres,  &c. 

r  A  Ccording  to  the  Rules  before  mentioned  in 
Chap.  1.  the  whole  Plott  mull  be  reduced 
into  Trapezias  and  Triangles,  and  the  Length  of 
each  Bale  and  Perpendicular  meafured  by  the  Scale  ^ 
but  fnce  it  is  often  neceffary  to  lay  down  the 
Plott  by  a  fmall  one,  as  f  of  an  Inch  or  lefs  *, 
if  you  err  8  or  10  Links  in  taking  off  the 
Length  of  the  Bales  and  Perpendiculars  (which 
may  eaiily  happen  if  the  Lines  he  not  drawn 

very 
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very  neat  and  imall)  and  there  being  ieveral  fuch 
Bafes  and  Perpendiculars,  the  Error  may  be 
coniiderable  in  the  whole  Plott,  and  then  alio  the 
Bale  and  Perpendicular  of  each  of  theie  Triangles 
xnuft  be  multiplied  together  ieverally,  and  their 
Products  added  together  for  the  whole  Content. 

Whereas  by  this  Method  the  whole  Plott, 
(let  it  confiffc  of  many  Sides  or  few)  is  cait  up 
by  applying  the  Scale  but  to  one  Bale  and  one 
Perpendicular,  and  confequently  by  one  Multi¬ 
plication,  and  the  Truth  of  the  Work  is  demon- 
ilrated  by  the  firffc  Theorem  in  Chap*  i.  viz. 
That  Parallelograms  (and  coniequently  Triangles) 
conftituted  upon  the  fame  Bafe,  and  between  the 
fame  Parallels  are  equal. 

Let  the  four-iided  Figure  abed ,  Fig.  18.  be 
reduced  to  a  Triangle,  whole  Area  fhall  be  e- 
qual  to  that  of  the  four-iided  Figure. 

Firil  extend  one  of  the  Sides  as  c  i,  then 
lay  the  parallel  Ruler  to  the  Points  a  and 
and  move  it  parallel  till  the  Edge  cuts  the  Point 
bj  then  by  the  lame  Edge  make  a  Mark  in  the 
extended  Line  c  d  at  e:  Laftly  lay  a  ftrait  Ru¬ 
ler  to  the  Points  e  and  ay  and  draw  the  Line 
e  a,  fo  fhall  the  Area  of  the  Triangle  a  c 
be  equal  to  the  Area  of  the  four-fided  Figure 
abed. 

For  the  Triangles  d  o  e?  and  boa ,  having 
Bales  of  the  fame  Length,  and  lying  between 
the  fame  Parallels  are  evidently  equal  *,  then  if 
the  Triangle  boa  is  left  out  of  the  four-fided 
Figure  abed ,  and  the  Triangle  d  o  ef  taken  in, 
and  the  Areas  of  theie  two  Triangles  being  e- 
qual*?  it  follows,  that  fuch  an  equal  Quantity 
of  Space  is  left  out  in  one  part  of  the  Figure 
as  is  taken  in  on  the  other,  and  the  Area  muft 
ftill  be  the  lame* 

Again 
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Again,  let  Fig.  be  reduced  into  a  Tri¬ 
angle. 

Firft  extend  the  Line  f  0,  and  apply  the  pa- 
'  rallel  Ruler  to  the  Points  o  and  b ,  and  move  it 
up  parallel  to  the  Point  a ,  and  where  the  Edge 
cuts  the  extended  Line  /  o ,  make  a  Mark  at  gy 
then  lay  the  Ruler  to  the  Point  g  and  c,  and 
move  it  up  to  by  and  make  a  Mark  in  the  ex¬ 
tended  Line  or  Bafe  at  h. 

Lay  the  Ruler  to  the  Points  h  and  dy  and 
move  it  to  cy  then  make  a  Prick  in  the  Bale  at  i. 

Lay  the  Ruler  to  the  Points  i  and  ey  and  move 
it  to  dy  and  make  a  Mark  in  the  Bale  at  k. 

Laftly  draw  the  Line  k  ey  lb  fhall  this  feven- 
fided  Figure  be  reduced  to  a  three- hded  one 
whole  Areas  are  equal,  lb  may  the  Triangle  /  e  k 
be  call  up  by  one  Multiplication  only. 

But  Note,  inftead  of  laying  the  Ruler  to  the 
Points  i  and  ey  if  you  had  laid  it  to  d /,  and 
moved  it  up  to  ey  and  drawn  the  Line  z  dy  the 
Triangle  z  d  iy  would  have  contained  the  lame 
Area  as  /  e  ky  and  this  often  is  necelfary  to  pre¬ 
vent  the  Sides  of  the  reduced  Triangle  being  ex¬ 
tended  too  long,  and  making  the  Angles  thereof 
too  acute. 

Apply  the  fame  Scale  by  which  the  Plott  was 
laid  down  to  the  Bafe,  and  meafure  its  Length, 
alio  mealure  the  Length  of  the  Perpendicular  * 
multiply  thele  two  Sums  together  *,  the  half  of 
their  Product  is  the  Content  of  the  Plott  in  fquare 
Links,  which  reduce  into  Acres,  &c.  as  before 
directed. 

A  lib  obferve  that  we  commonly  chule  to  ex¬ 
tend  one  of  the  fliorteft  Sides  of  the  Plott  to  be 
the  Bale  of  the  Triangle,  as  the  Side  /  o  which 
we  draw  with  a  bla  ck  lead  Pencil  as  o  ky  as  well 
as  k  ey  i  d,  or  z  dy  and  rub  em  off  again  with  a 
Piece  of  Bread,  as  loon  as  the  Content  of  the 

Field 
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Field  is  entred  with  its  Name  in  the  middle 
thereof. 

If  in  ufmg  the  parallel  Ruler  at  the  firft  Tryals 
you  find  it  apt  to  flip  on  the  Paper,  which  you 
may  do  if  you  be  not  very  careful  to  hold  it 
dole  down  thereto,  that  Inconvenience  may  be 
prevented,  if  you  make  ule  of  three  fmall  Pins 
or  Needles,  thus:  Stick  the  three  Pins  in  the 
three  Firft  Angles,  as  at  0,  0,  and  b,  then  apply 
one  of  the  inner  Edges  of  the  parallel  Ruler,  to 
the  fir  ft  and  third  0  and  b ,  and  move  the  other 
inner  Edge  to  the  Second  at  0,  take  out  the  Pin 
at  the  Second,  and  put  it  in  the  Bale  or  Line 
extended  where  the  Ruler  cuts  it  as  at  g ,  again 
lay  the  Ruler  to  this  Pin  at  g,  and  to  another 
at  the  Fourth  Angle  at  0,  and  move  the  Ruler 
to  the  Fifth  Angle  at  d ,  take  out  the  Pin  at  d, 
and  ftick  it  in  the  Bale  at  h0  and  proceed  in 
this  manner  with  the  reft  till  the  Plott  is  re¬ 
duced. 

SECT.  IV. 

Shewing  how  to  reduce  the  irregular  Bonn- 
dcrs  of  a  Field  to  ftrait  Fines ,  in  order 
to  find  the  Area  thereof. 

IET  ahcdefghik ,  Fig .  20.  reprelent  the 
_j  Bounders  of  a  Field,  whole  Content  is  delired. 
Firft,  produce  lome  one  of  the  longeft  Sides 
as  i  k,  then  Jay  the  parallel  Ruler  from  the  An¬ 
gle  i  to  g,  the  next  but  one,  and  move  it  up  to 
the  Point  and  where  it  cuts  the  Line  pro¬ 
duced,  make  a  Mark  at  r,  and  draw  the  ftrait 
Line  r  g7  and  it  will  reduce  that  Side  of  the  Fi¬ 
gure  bounded  by  the  two  Lines  i  h ,  and  h  g,  to 
another  bounded  by  r  g  one  Line  only. 


In 
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In  like  manner  r  g  being  produced,  and  the 
parallel  Ruler  laid  from  g  to  ey  and  moved  up  to 
the  Angle  /,  the  Edge  cuts  the  extended  Line  rgy 
at  y7  Secondly,  lay  the  Ruler  from  y  to  dy  and 
move  it  up  to  e,  it  cuts  the  extended  Line  eg 
at  Zj  Thirdly,  lay  the  Ruler  from  %  to  cy  and 
move  it  up  to  dy  and  where  it  cuts  the  extended 
Line  r  gy  make  a  Mark  at  x ,  Laftly,  draw  the 
ft r ait  Line  y  cy  fo  fhall  the  Side  g  c  which  con- 
lifted  of  the  four  Lines  g  /,  fey  e  dy  and  d  cy  be 
reducedrto  the  Side  y  c  confifting  of  one  Line 
only,  and  in  like  manner  might  we  proceed,  if 
the  Lines  were  never  lo  many  \  fo  may  the  ten- 
fided  Figure  be  reduced  to  a  four-fided  one, 
and  then  to  a  Triangle  which  may  be  caft  up  by 
one  Multiplication  only. 

This  is  the  lame  Method  before  laid  down  for 
reducing  a  many  lided  Figure  to  a  Triangle, 
but  if  you  have  not  a  parallel  Rule,  do  thus  : 

Having  produc’d  the  Side  k  iy  lay  the  Edge  of 
a  ftrait  Ruler  from  i  to  gy  then  take  with 
a  pair  of  Compaftes  the  Diftance  from  h  to  the 
Edge  of  the  Ruler,  and  with  this  Diftance  let 
one  Point  of  the  Compaftes  move  gently  clofe  to 
the  Ruler,  while  the  other  traces  out  a  Line 
parallel  to  it,  and  croffes  k  i  at  r,  and  draw  r  g 
as  before. 

In  the  lame  manner  deal  with  the  other  Sides, 
tiling  the  Compalfes  in  this  manner  inftead  of  a 
parallel  Ruler. 

Provide  a  plate  of  thin  Brafs  in  form  of  an 
.Arch  of  a  Circle,  near  whofe  ends  let  there  be 
drill’d  Imall  Holes,  through  which  firing  it  with 
a  very  fine  Hair  y  and  then  an  Hedge  as  g  cy 
Fig .  2o*  bends  in  and  out  in  leveral  Places,  and 
thole  Bends  contain  very  Imall  Spaces  *  lay  the 
Hair  over  it  length-ways,  fo  that  the  Quantities 
cut  oft'  from  the  Figure  thereby,  may  be  equal 

to 
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to  thole  added  to  it,  and  with  a  protrading  Pin 
near  the  ends  of  the  Hair,  make  two  Marks, 
through  which,  draw  a  ftrait  Line,  and  lb  will 
this  irregular  Side  be  reduced  to  a  regular  one ; 
and  here  it  may  be  obferv’d  that  in  very  Small 
Bends  by  the  Eye,  you  may  judge  better  than 
by  the  Compares. 

But  if  Hedges  confift  of  large  Curvatures, 
chule  out  fuch  Points,  and  lb  many  of  them  that 
Right-lines  drawn  from  Point  to  Point  may  vary 
the  Quantity  by  fitch.  Quantities  only  as  may 
be  rejeded,  and  herein  the  Hair  will  be  a  Rea¬ 
dy  Afhftance 

SECT.  V. 

The  manner  of  reducing  hypothenufal  to  hori¬ 
zontal  Lines . 

WHEN  we  meet  with  an  Hill  in  Surveying  a 
Piece  of  Land  ^  we  can  only  meafure  the 
hypothenufal  or  Hope  Lines  thereof,  on  the  Superfi¬ 
cies  of  the  Hill,  which  being  considerably  lon¬ 
ger  then  the  Bale  or  level  Lines  on  which  the 
Hill  is  Situated,  as  the  Lines  ab0  b  c.  Fig .  21* 
are  longer  than  a  o7  0  c,  therefore,  when  we  plott 
this  Hill  (becaufe  we  cannot  make  a  convex  Su¬ 
perficies  upon  a  piece  of  plain  Paper)  we  muft  re¬ 
duce  the  hypothenufal  to  horizontal,  Lines  that 
all  the  Lines  in  the  Plott  may  be  laid  down 
alike  in  Plano. 

For  the  Lines  of  level  only  muff  be  exprefs’d 
in  a  Plott ;  that  every  Field  therein  may  lye  in 
its  true  Situation >  for  if  ab7  and  be ,  were  laid 
down  on  Paper  as  mea lured  in  the  Field,  they 
would  reach  to  d ,  and  not  only  thrufl  the  next 
Hedge  out  of  its  true  Pofition,  but  alio  take  up 

a  great 
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a  great  Space  in  the  next  Field,  making  that  too 
little. 

Let  Fig.  2  t,  reprefent  an  Hill^  at  the  foot  of 
which  the  Theodolite  is  planted,  which  being 
let  level  in  order  to  mealure  the  Angle  at  a,  the 
Telefcope  when  directed  towards  £,  at  the  top 
of  the  Hill,  cuts  the  Ground  ^  therefore  take  the 
Pin  out  of  the  Quadrant,  and  elevate  the  Teief- 
cope  to  the  Mark  at  (which  mu  ft  be  let  the 
lame  Diftance  from  the  Ground  as  the  Telelcope 
is)  and  when  the  Hair  cuts  the  Mark  at  to  the 
Index  Ihews  the  horizontal  Angle  on  the  Limb, 
and  the  Quadrant  the  Angle  of  Elevation  bao , 
25  Degrees  50  Minutes  both  at  the  lame  time, 
which  note  in  the  Field  Book  one  over  againft 
the  other. 

The  Inftrument  removed  from  a ,  and  planted 
level  on  the  top  of  the  Hill  at  the  Telelcope 
when  dire&ed  towards  r,  cuts  the  Element, 
therefore  take  out  the  Pin  from  the  Quadrant,  and 
deprels  the  Tellelcope  £0  the  Mark  at  r,  and  then 
the  Quadrant  will  cut  21  Degrees  34  Minutes, 
and  the  Length  of  a  b ,  as  meaiured  up  the  Hill, 
by  the  Chain  is  1200  Links,  and  be  141 6. 

In  order  therefore  to  plott  thefe  Oblervations, 
iirft,  draw  the  Right-line  a  dy  but  do  not  let  the 
Length  1200  Links  thereon,  becaufe  the  Angle 
Of  Elevation  is  noted  in  the  Field  Book  againft 
the  horizontal  Angle,  which  Ihews  that  this  Line 
is  to  be  reduced  to  a  Level  *  therefore  lay  the 
Center  of  the  Protractor  to  <0,  the  Diameter 
coincident  with  a  to,  and  againft  25  Degrees  50 
Minutes,  the  Angle  of  Elevation,  make  a  Mark, 
and  through  it  draw  the  obfeure  Line  a  b0  let¬ 
ting  thereon  1 200  Links  the  Length  of  the  Hy¬ 
po  then  ule,  at  the  End  of  which  make  a  Markkit  to 

Having  drawn  the  Angle  of  Elevation  b  a  o7 

take 
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take  a  fquare  Protra&or  or  any  other  Square  that 
hath  one  Right  Angle,  and  two  ftrait  Edges  and 
apply  one  Edge  thereof  to  the  Right  Line  a 
whilft  the  other  Edge  cuts  the  Point  b  in  the  ob- 
fcure  Line  a  by  and  thereby  let  fall  a  Perpendi¬ 
cular  from  the  Point  b,  which  falls  on  the  Line 
ad  at  0,  lo  fliall  the  Line  a  0,  be  the  true  hori¬ 
zontal  Line  which  mull  be  laid  down  in  the  PlotL 

In  the  lame  Manner  reduce  the  Hypothenule 
h  0,  by  fird  drawing  the  Angle  of  Depreffion 
d  0  0,  2 1 0  3  '4  letting  the  Length  of  the  Hypo- 
thenule  be  1 4,  chain  16  Links  on  the  obfeure 
Line  0  0,  and  where  that  Length  1416  Links 
reaches  from  0,  make  a  Mark  at  e.  Lallly,  from 
e  let  fall  a  Perpendicular  on  the  Line  0  d,  which 
falls  at  0,  lo  lhall  the  Line  0  0,  be  the  true  Ho¬ 
rizontal  Line. 

Or  ehe  having  noted  the  Quantity  of  the  An¬ 
gle  of  Elevation,  and  Length  of  the  Hypothe¬ 
nule  in  the  Field  Book,  you  may  find  the  ho¬ 
rizontal  Line  by  the  help  of  the  following  Table. 


A  Table  jhewing  how  many  Links  to  de¬ 
duct  out  of  every  Chain's  Length  in  the 
Hyjpothenufal-Line . 
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Having  the  Angle  of  Elevation  25  Degrees 
50  Minutes,  and  the  Length  of  the  Hypothe¬ 
rmic  a  by  12  Chains  given  thence  to  find  the 
Length  of  the  horizontal  Line. 

Look  in  the  Table  for  25  Degrees  50  Mi¬ 
nutes,  and  againft  it  you  will  find  10  Links, 
and  fo  many  muft  be  deduced  out  of  every 
Chain  in  the  Length  of  the  Hypothenufe,  then 
if  1  Chain  or  100  Links  requires  10  Links  to 
be  deduced  from  thence,  12  Chains  or  1200 
Links,  requires  120  Links  to  be  deduced  ; 
therefore  fubtraft:  120  Links  from  1200,  the 
Remainder  is  1080,  the  Length  of  the  hori¬ 
zontal  Line  ao> 

Again,  the  Angle  of  Depreffion  at  b,  is  21 
Degrees  34  Minutes,  and  the  Length  of  the 
Hypothenufe  or  hope  Line  be  14 1 6  Links,  you 
will  find  in  the  Table  againft  21  Degrees  34 
Minutes  7  Links,  then  if  100  :  7  :  141 6:  99,  there¬ 
fore  fubtraft:  99  Links  out  of  1416  the  Length 
of  the  Hope  line,  the  Remainder  is  1317 
Links,  the  Length  of  the  level  Line  0 
But  if  you  cannot  find  the  given  Angle  of  E- 
levation  in  the  Table,  make  ufe  of  that  which 
approaches  neareft  thereto;  and  Note,  Surveyors 
in  Practice  feldom  take  notice  of  a  gradual  Afc 
cent,  if  it  does  not  make  an  Angle  of  above 
5  or  6  Degrees  or  thereabouts,  the  difference 
between  the  hope  and  level  Line,  being  then 
inconfiderable,  except  in  lome  extraordinary  Cafe, 
and  then  ’tis  fafeft  to  make  ufe  of  the  firft 
Method  here  laid  down,  becaule  the  Table 
is  too  Ihort,  but  if  you  have  a  correct  Table 
of  Sines  and  Logarithms,  you  may  make  ufe 
thereof 

If  you  are  working  with  the  Chain ,  and 

would  find  the  horizontal  Line  of  an  Hill,  you 

may 
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may  carry  a  final!  Quadrant  in  your  Pocket, 

with  which  mealure  the  Angle  of  Altitude,  and 

note  it  in  the  Field-Book  againft  the  Chord 
or  Sextant  of  the  horizontal  Angle  oblerved  at 
that  Station,  ( but  let  the  Mark  be  let  the 

lame  Diftance  from  the  Ground  with  your  Eye 

when  you  oblerve  the  Angle  of  Altitude)  and 
proceed  to  reduce  the  Line  as  aforelaid. 

Alio  you  may  obferve  an  Angle  of  Alti» 
tude  if  you  have  only  the  plain  Table  in  the 
Field,  by  turning  it  down  into  the  notch  of  the 
Ball  and  Socket,  making  it  Hand  Perpendicular 
by  applying  the  String  and  Plummet  thereto, 
and  then  the  Index  and  Sights  fcrewed  to  the 
Center  of  the  Table  may  indifferently  lerve  the 
turn,  but  a  Quadrant  is  better. 

You  niufl  Ihade  over  that  part  of  your  Plott 
where  the  Lines  are  thus  reduced  with  the  Re- 
prelentation  of  Hills,  left  another  Perfbn  fhould 
mealure  them  by  the  lame  Scale  with  the  o- 
ther  Lines,  and  find  them  to  differ. 

If  a  Field  have  the  bottom  and  top  Lines 
level,  and  both  Sides  riling  alike,  it  is  to  be 
accounted  but  as  a  declining  level,  and  to  be 
mealiired  as  a  Level  Ground  in  regard  of  the 
Quantity  of  Superficies,  though  the  fide  Lines 
muft  be  reduced  to  make  a  regular  Plott  in 
relpeffc  of  the  adjacent  Fields  that  are  level  } 
but  if  a  Ground  be  level  at  one  End  and  both 
Sides,  and  an  Hill  riling  up  along  the  Middle, 
or  if  there  be  leveral  Hills  in  the  Middle, 
thereof  the  Superficies  will  be  more  than  in  a 
Plain  bounded  by  the  lame  Limits. 

Now  Surveyors  differ  in  their  Opinion,  in  re» 
fpe£t  of  calling  up  the  Content  of  liich  a  Field} 
fome  argue  on  the  Tenant’s  Behalf,  that  fince 
all  Vegetables  Hand  in  a  Perpendicular  on  the 
Earth  -7  (that  is,  grow  ftrait  upwards)  as  much  will 

Q  grow 
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grow  on  the  horizontal  Line  as  on  the  Hypo- 
thcnufe,  and  therefore  the  Lines  ought  to  be  all 
reduced  to  a  level,  and  the  Content  to  be  de¬ 
duced  from  the  Plott  lo  laid  down. 

Others  lay  that  there  ought  to  be  marks 
placed  on  the  top  of  the  moll  remarkable  Hills, 
and  the  Chain  drawn  over  Hill  and  Dale,  and 
the  Hope  Lines  laid  on  the  Paper  of  the  fame 
Length  as  meafured  in  the  Field,  and  the  true 
Content  in  Acres,  &c.  deduced  from  thence 
although  the  Slopes  be  reduced  afterwards,  that 
the  Field  may  be  laid  in  its  true  Situation  in 
relpeft  of  others  adjacent  in  the  fair  Plott. 

?Tis  hard  to  determine  which  way  is  to 
be  praftifed  in  all  Cafes  j  for  though  by  the 
laft  Method  you  will  have  the  true  Quantity  of 
Superficies  more  nearly  given,  yet  the  allowance  in 
the  firffc  is  often  but  realonable,  if  the  Soil  of  the 
Hills  is  not  lo  profitable  as  if  the  whole  Field 
was  lituated  on  a  Plain,  but  the  Reader  may 
life  which  he  Ihall  think  moft  proper. 


C  H  A  P. 
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CHAP.  IV. 

Shewing  how  to  Survey  and  make  a 
perfect  Draught  of  fever al  pieces 
of  Land  lying  together  as  a  JVLan- 
nor ,  &c.  Alfo  hozu  to  compare  the 
Bearing  and  singles  one  with  a- 
nother ,  at  each  Station ,  as  obferv  d 
by  the  Theodolite ,  in  order  to  cor¬ 
rect  any  Error  that  may  arife 
in  meafuring  the  Angles  in  the 
Field  as  well  as  protracting  them 
on  Taper. 


SECT.  I. 


j  A  V I N  G  in  the  former  Chapters 
laid  down  the  beft  and  moft  practi¬ 
cal  Methods  for  meafuring  any  Piece 
of  Land  by  the  moft  proper  In- 
ftruments,  I  here  fubjoin  the  manner 
of  Surveying  ieveral  Parcels  lying 
together }  an  Example  of  which  may  be  taken 
from  the  fmall  Tenement  or  Farm,  Fig.  22. 

~  ~  *"  G  2  ~  Firft 
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Firfb  I  take  a  View  of  the  Land,  confidering 
at  which  Part  thereof  it  will  be  moft  convenient 
to  begin,  and  proceed  with  the  Work 3  and  be- 
caufe  his  bed  working  in  a  Lane  as  often  as  an 
Opportunity  prelents  *,  therefore  I  let  up  the  The¬ 
odolite  at  0  1  in  Charlton  Field. 

Then  I  enter  in  the  Field-Book  the  Title  of 
the  Survey,  and  in  the  middle  Column  0  1,  and 
then  lend  a  Station  Staff  forwards  in  the  Lane, 
as  far  as  I  can  lee  diifindly,  (the  farther  the 
better)  as  to  ©  2,  (and  when  the  Station  Lines 
are  within  the  Fields,  I  fend  the  Staff  to  the 
next  eminent  Bend  in  the  Hedge,  or  even  to 
the  farther  end  thereof,  if  the  Line  from  the 
Inflrument  to  the  Staff  be  not  at  too  great  a 
Diflance  from  the  Fledge,  lo  as  to  caufe  Offsets 
greater  than  a  Chain  or  a  Chain  and  half,  or 
thereabouts,  for  Offsets  taken  too  long  are  not 
lo  eafily  laid  off  at  right  Angles  from  the  Sta¬ 
tion  Line)  and  to  that  Staff  at  02,  I  direct  the 
Telelcope,  and  note  the  Degrees  in  the  Box  cut 
by  the  north  End  of  the  Needle,  viz.  356  De¬ 
grees  10  Minutes,  which  I  enter  in  the  Field- 
Book  for  the  Bearing  of  this  firffc  Station  Line. 

Then  I  let  up  a  Staff  in  the  Hole  over  which 
the  Center  of  the  Instrument  was  plac’d,  to  which 
Staff  I  direct  one  of  my  Afliftants  to  apply  the 
Ring  at  one  End  of  the  Chain,  whilft  the  other 
AlTiftant  ftretches  it  out  in  a  right  Line  towards 
©  2,  letting  it  lye  on  the  Ground  in  that  Direc¬ 
tion*,  till  the  Occurrences  in  this  Chain’s  Length 
are  entred  in- the  Field-Book,  viz.  I  meafure  the 
Distances  of  the  Chain  from  the  Bounders  of 
each  Field,  which  I  enter  in  the  Columns  of  Off- 
lets,  that  on  the  right  Hand  of  the  Chain  in  the 
right  Hand  Column,  and  that  on  the  left  in  the 
left  Hand  Column }  and  if  the  Land  is  Part  of 
that  which  I  am  about  to  Purvey,  I  write  in  one 
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of  the  outfide  Columns  by  what  Name  it  is  call’d, 
but  if  it  belongs  to  a  Stranger,  I  write  the  name 
of  the  Owner  thereof,  and  in  all  Cafes  exprefs 
to  whichfLand  the  Hedge  belongs. 

So  at  the  Length  of  20  Links  from  0  r,  1 
lay  the  Offset  Staff  at  right  Angles  with  the 
Chain,  and  meafure  the  Diftance  from  thence  to 
the  corner  of  Turfy  Leas,  which  I  find  to  be  15 
Links }  therefore  in  the  middle  Column  rep  re¬ 
lenting  the  Station  Line  I  write  20,  and  againft 
it  in  the  right  Hand  Column  of  Offsets  I  enter 
1  s'  '-y  likewife  when  I  come  to  40  Links  in  the 
Chain-Line  I  am  againft  the  Corner  of  Cow- 
pafture  ^  therefore,  I  lay  the  Offset  Staff  to  the 
Chain,  and  mealure  the  Diftance  from  thence  to 
the  Corner  of  Cow-pafture  80  Links,  which 
I  enter  in  the  left  Hand  Column  of  Offsets  a- 
gainft  40  in  the  middle  Column,  denoting  that 
at  the  Length  of  40  Links  from  0  1  the  Offset, 
80  Links  reached  the  Corner  of  Cow-pafture  on 
the  left  Side  of  the  Station-Line. 

The  Hedges  on  each  fide  the  Lane,  running 
on  very  nearly  ftrait  from  thefe  Comers,  I  take 
no  more  Offsets  in  this  firft  Chain’s  Length  nor 
at  the  fecondj  but  when  I  have  laid  the  Chain 
a  third  time,  and  come  againft  80  Links,  I  there 
take  an  Offset  on  the  left  Hand  of  the  Chain 
Line,  becaufe  the  Hedge  varies  its  Direction,  ma¬ 
king  a  considerable  Bend  •  for  though  the  Diftance 
from  the  Chain  to  the  Hedge  continually  varies 
from  the  Corner  to  this  Place  5  yet  I  only  take 
Offsets  at  each  End,  omitting  the  intermediate 
Parts  *,  fence  when  the  extreams  of  a  right  Line 
are  given,  that  right  Line  is  alio  given,  but 
when  the  Hedge  runs  on  with  a  continued  but 
irregular  Curviture,  then  I  take  Offsets  at  every 
Chain  or  half  Chain's  Length,  or  oftner  as  the 
Thing  requires. 

G  3  la 
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In  this  manner  I  proceed  with  the  Chain  till 
I  come  to  the  Staff  at  0  2,  obferving  as  I  go 
along  the  Bends  in  the  Fences  on  each  fide  of 
the  Lane,  to  every  one  of  which  I  take  an  Off- 
fet,  writing  the  Length  of  each  on  the  right  or 
left  fide  of  the  middle  Column  in  the  Field-Book 
reprefenting  the  Station  Line,  according  as  they 
were  laid  off  in  the  Field. 

Note,  the  Mark  ©  in  the  Field-Book  denotes 
a  Station  3  i?  a  Bearing,  an  Angle,  cu .  the 
cutting  of  an  Hedge  by  the  Chain,  a  g ,  fome 
remarkable  Objett  on  the  farther  fide  of  the 
Hedge,  as  another  Fence  fhooting  up  thereto  3 
ret .  return  to  a  former  Station, 

Being  come  to  ©  2,  I  there  plant  the  Inflru- 
ment,  and  fend  the  Station  Staff  forwards  in  the 
Lane  as  far  as  I  can  fee  it,  as  to  03,  and  then 
bring  the  Index  to  g<5o  on  the  Limb,  and  turn¬ 
ing  the  whole  Inflrument  about  I  direct  the 
Telefcope  to  the  Staff  left  at  ©  1,  and  there  fix 
the  Inftrument*  and  then  turn  about  the  Index 
on  the  Limb,  till  through  the  Telefcope  I  fee 
the  Staff  at  ©  3,  and  then  find  that  the  north 
End  of  the  Needle  points  at  338  Degrees,  and 
the  Index  cuts  on  the  Limb  161  Degrees  50 
Minutes  3  therefore  under  ©  2,  in  the  middle  Co¬ 
lumn  of  the  Field-Book,  I  enter  338  Degrees, 
and  under  that  161  Degrees  50  Minutes,  denoting 
that  at  the  fecond  Station  the  Bearing  of  the  fie- 
cond  Length  is  338  Degrees,  and  the  Angle 
which  the  Index  cuts  on  the  Limb  is  161  De¬ 
grees  50  Minutes. 

The  Rule  I  oblerve  in  meafiiring  each  Angle 
is  this  3  firfl  I  bring  the  Index  to  3  60,  and  with 
that  part  of  the  Limb  towards  me,  I  direll  the 
Telefcope  to  a  Mark  at  the  lafl  Station,  and 
there  fix  the  Inflrument  3  then  I  turn  about  the 

Index 
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Index  on  the  Limb,  till  I  lee  the  Hair  in  the 
Tellefcope  cut  a  Mark  at  the  next  Station  before 
me,  lo  lhall  the  Needle  Drew  the  Bearing  of  the 
next  Line,  and  the  Index  on  the  Limb  fhews  the 
Quantity  of  the  Angle  at  the  prelent  Station. 

The  Angles  and  Bearings  of  the  Lines  are  taken 
at  once  letting  the  Index,  as  ealily  and  expediti- 
oufly  as  the  Angle  itlelf  only;  therefore  infert  the 
Bearing  of  each  Line  in  the  Field-Book,  as  you  fee 
in  the  Form  thereof ;  for  then  you  may  prove  the 
Truth  of  your  Work  in  the  Field  at  each  Station, 
before  you  leave  it,  by  one  of  the  following  Rules. 

If  to  the  prefent  Bearing,  be  added  j  80  Degrees, 
and  from  the  Sum  you  lubtrafl  the  laid  Bearing, 
then  the  Remainder  will  be  the  prelent  Angle. 

Or  if  to  the  prelent  Angle,  you  add  the  laid 
Bearing,  and  from  the  Sum  lubtraft  180,  then  will 
tire  Remainder  be  the  prelent  Bearing. 

But  if  the  Degrees  to  be  fubtrafted  are  more 
than  thofe  from  which  they  are  to  be  liibtrafded, 
the  latter  muft  be  encreafed  by  560,  and  then  fub- 
.traft.  And  if  the  Remainder  be  more  than  360, 
then  abate  360,  and  the  Reliilt  gives  the  Degrees 
required. 

So  at  0  2,  if  to  the  prefent  Bearing  338  00', 
you  add  180°,  the  Sum  is  from  which 

Sum,  if  you  fubtraft  the  laid  Bearing  at  ©  1,  35  6° 
1  o',  the  Remainder  is  16 1°  50  equal  to  the  pre¬ 
fent  Angle. 

Likewile,  if  to  the  Bearing  at  ©  3  i°  30’,  you 
add  180  Degrees,  the  Sum  is  18 1°  30',  which  is 
lefs  than  3  3800',  the  Bearing  of  the  laid  Station, 
therefore  1810  30'  niufdbe  encreafed  by  3 <5c,  and 
then  the  Sum  is  54 1 0  3  o',  from  which  if  you  liibtraffc 
338,  the  Bearing  of  the  laid  Station,  the  Remain¬ 
der  will  be  203°  30',  equal  to  the  prefent  Angle. 

In  like  Manner  may  any  other  Angles  be  exa~ 
pained,  and  if  found  erroneous,  the  Error  may 

>  *  G  4  ‘  be 
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be  corrected  ,  before  ’tis  communicated  to  the 
following  Part  of  the  Work. 

Therefore  when  you  have  noted  the  Bearing 
of  the  prefent  Station,  write  it  in  one  of  the  ouc- 
fide  Columns  of  the  Field-Book,  and  adding  180 
thereto,  lubtraCl  the  Bearing  at  the  laft  Station 
there-from*  and  then,  if  the  Angle  thus  calcu¬ 
lated  from  the  Bearings  ,  doth  agree  with  that 
which  the  Index  cuts  on  the  Limb,  you  may  con¬ 
clude  the  Angle  is  rightly  obferved ,  and  there¬ 
fore  may  be  entred  in  the  Field-Book. 

But  obferve,  tho’  the  Numbers  thus  compa¬ 
red  will  be  very  nearly  alike,  yet  fometimes  they 
may  differ  fome  few  Minutes,  becaufe  the  Di- 
vifions  in  the  Box  being  fo  much  fmaller  than 
thole  on  the  Limb,  the  Degrees  and  Minutes 
cant  be  eftimated  alike  in  both 5  but  yet  you  will 
be  hire  always  to  correct  and  avoid  any  grofs 
Error  before  yon  proceed  with  the  following 
Work}  and  to  this  End  the  before-mentioned 
Rules  are  of  excellent  Ufe. 

Thefe  Directions  I  fliall  not  repeat,  tho’  I 
make  Ufe  of  them  throughout  the  whole  Work, 
unlefs  any  thing  new  occurs  in  meafuring  of  the 
other  Lines  and  Angles,  referring  the  Reader 
rather  to  the  Field-Book  and  Plan  of  the  Work, 
than  tiring  him  with  Repetitions. 

From  ©2:!  proceed  with  the  Chain  towards 
0  3  :  but  at  twenty  Links  in  the  firft  Length 
from  ©  2,  I  am  againft  the  Hedge  that  parts 
Home-clofe  from  Turfy-Leas}  therefore  I  take 
an  Offset  thereto  perpendicular  from  the  Chain 
Line,  and  enter  in  the  Field-Book  a  g  17  Links, 
and  this  will  hereafter  be  of  Ufe  in  doling  the 
Plott. 

Being  come  to  0  3,1  there  obferve  and  prove 
the  bearing  and  Angle  at  that  Station,  and  then 
proceed  with  the  Chain  towards  ©  4}  but  firft  at 

©  or 
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©  or  the  prefent  Station,  I  meafure  an  Offset  to 
the  right  10  Links,  and  to  the  left  20  Links  at 
41  in  the  Chain  Line  }  I  am  againll  the  Or¬ 
chard  Hedge  at  204,  the  Orchard  Pales  at  26 r, 
I  am  againll  the  Gate  that  leads  into  the  Yard, 
and  alio  againll  another  that  goes  into  Cow- 
Pallure }  therefore  to  each  of  thele  Remarks  I 
mealure  an  Offset  from  the  Chain  Line,  and 
enter  them  in  the  Field-Book. 

In  going  from  ©  4  to  ©  5,  the  Chain  touches 
the  Brow  of  the  Ditch  at  2  Chain  20  Links 
from  the  laft  Station }  therefore  againll  220  in 
the  Field-Book  I  write  0 ,  denoting  that  there 
was  0  or  no  Dillance  from  the  Chain  to  the 
Ditch,  and  by  the  Brow  of  the  Ditch  is  meant 
the  determined  Dillance  of  5  Links  from  the 
Stem  of  the  Fledge. 

Being  come  to  ©  <<,  I  lend  a  Staff  to  the  far¬ 
ther  Side  of  the  Field  called  the  Stockin,  and 
if  I  cannot  lee  the  Mark  through  the  Fledge, 
I  caufe  the  Bows  to  be  removed  or  held  back 
till  I  can  plainly  lee  the  Mark,  and  if  that  can’t 
be  done  I  make  my  Station  a  little  on  this  Side, 
or  elfe  beyond  fuch  a  thick  Place  till  I  can 
plainly  fee  the  Mark,  and  draw  the  Chain  through 
the  Hedge  in  a  llrait  Line,  and  where  it  cuts 
the  Hedge  I  write  cut ,  as  here  it  does  at  10  Links ; 
but  if  the  Fence  is  a  Wall  I  allow  for  the  Thick- 
nefs  thereof  and  always  meafure  the  nearell  Di- 

*  y 

llance  between  Station  and  Station  that  can  poffi- 
bly  be. 

Being  come  to  ©  9  in  the  Stockin,  I  caufe  a 
Staff  to  be  fet  up  in  the  very  Corner  of  the  Field 
next  the  Lane  where  the  Bounders  meet,  to  which 
I  mealure  from  ©  9  lo  lhall  the  End  of  this  Line 
coincide  with  the  Offset  which  I  took  to  this 
corner  from  the  Station  Line  in  the  Lane,  which 

will 
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will  be  a  Proof  that  the  Work  is  truly  laid  down 
when  I  come  to  protraft  it. 

If  upon  a  Piece  of  Paper  with  the  Pen  only 
you  make  an  Eye-Draught  of  the  Lane,  and 
that  Field  which  you  have  finifhed,  fetting  your 
Station  Lines  with  their  Numbers,  as  you  made 
them  in  the  Field,  you  will  plainly  fee  your  Work 
as  you  go  along,  and  be  able  to  diftinguiih  which 
Bounders  of  the  prelent  Field  are  already  obferved 
in  the  Precedent,  as  well  as  be  directed,  with  a 
great  deal  of  Eafe,  how  to  proceed  with  your 
Work,  when  you  come  to  pro  trad  it. 

Having  made  all  the  necelfary  Obfervations  round 
the  Stockiriy  I  return  to  0  9,  and  with  360  on  the 
Limb  towards  me  I  dired  the  Tellelcope  to  a 
Mark,  at  the  lad  Station  before  I  came  to  this, 
viz.  0  8,  and  fixing  the  Inftrument  there,  I  next 
dired  the  Tellelcope  to  10,  and  note  the  Angle  and 
Bearing  at  that  Station*,  then  I  lay  the  Chain 
through  the  Hedge  from  0  9  towards  0  10,  and 
take  an  Offset  to  the  Fence  where  each  Partition 
Line  joins  it  on  the  other  Side,  by  the  Help  of 
which,  together  with  the  other  Offsets  on  the  fur¬ 
ther  Side  in  the  Lane,  mod  of  the  inward  Fences 
of  the  Orchard,  Garden  &c.  may  be  drawn. 

From  Biol  cannot  fee  into  the  very  Corner 
next  the  Lane,  therefore  I  take  an  Offset  thereto 
20  Links  from  the  Station  Line,  and  fo  are  the 
out  Lines  of  the  Garden,  Yard,  &c.  finiilied. 

Then  I  return  to  0  8  in  the  Stocking  and  here 
k  may  be  obferved,  that  when  I  defign  to  return 
to  any  Station,  before  I  leave  it  I  cut  up  a  Turf 
with  a  little  Paddle,  which  I  fix  in  one  End  of 
the  Offset-Staff,  or  make  fome  Inch  Remark  that 
I  may  be  lime  readily  to  find  the  Place  in  which 
the  Station  Staff  before  dood  3  and  in  the  Field- 
Book  to  this  Mark  0  I  write  return*,  then  plant¬ 
ing  the  Inftrument  at  0  8,  I  direct  the  Telle- 
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Icope  to  the  Mark  left  at  0  7,  and  here  allb  I 
oblerve  as  a  general  Law,  to  oblerve  the  Angle 
with  that  Line  which  was  mealured  immediately 
before  I  came  to  the  Station  where  I  took  the 
Angle  the  firft  time:  So  here  I  oblerve  the  An¬ 
gle  made  with  0  7,  0  8,  and  not  with  any  other, 
as  0  8,  0  95  therefore  according  to  this  conftant 
Law  I  direft  the  Tellefcope  back  to  0  7  in  the 
Stocking  and  fixing  the  Inftrument  there,  I  next 
direct  the  Tellelcope  to  0  11,  in  Home-Clofe , 
and  Note  the  Angle,  as  in  the  Field-Book* 
After  I  have  mealured  the  Angle  &V.  at  O 
11,  and  am  going  forwards  towards  ©  12,  a t 
7  6  Links  of  the  Chain  I  perceive  my  felf  o- 
ver  againft  the  Fence  that  parts  Out-Wood  from 
Crab-tree-Clofe ,  I  therefore  ask  the  Follower  of 
the  Chain,  how  many  Arrows  he  hath  in  his 
Hand,  he  anlwers  4,  therefore  I  enter  in  the 
middle  Column  of  the  Field-Book  476,  and  againft 
that  on  the  left  I  write  61,  the  Length  of  the 
Offset,  denoting,  that  at  the  Length  of  4 
Chains  7 6  links  from  0  n,  I  laid  off  an  Offset 
to  the  left,  6 1  Links,  and  proceed  to  oblerve  and 
enter  in  the  Field-Book  the  reft  of  the  Occur¬ 
rences  round  Home-Clofe ,  doling  it  at  the  End  of 
the  Line  from  ©12  next  the  Lane. 

Then  I  return  to  o  12,  and  proceed  to  ©  13, 
doling  Turfey-Leas  at  the  Corner  5  to  which  X 
took  the  firft  Offsett  from  0  j,  in  Charlton- Field* 

In  the  fame  Manner  I  proceed  round  Crabtree - 
Clofe ,  entring  the  feveral  Occurrences  as  you  find 
them  in  the  Field-Book. 

At  ©  17,  I  caule  a  Staff  to  be  let  up  dole  to 
the  Fence  where  the  Hedges  join  one  another; 
to  which  Staff  I  mealure  ftrait  from  ©  17,  do¬ 
ling  Out  woo  d  at  the  Extremity  of  the  Station- 
Line,  which  coincides  with  the  Offsett  laid  off 
from  0  7,  in  the  Stockin . 

M  '  r  '  '  Having 
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Having  finifhed  all  the  Fields  on  this  Side  the 
Lane,  I  return  to  ©  6 ,  oblerving  this  general 
Rule,  never  to  make  a  Tour  greater  than  Necef- 
fity  requires,  but  always  to  dole  each  Field  as 
ioon  as  poffible  :  So  inftead  of  going  up  the  Lane 
from  ©  2,  if  I  had  turned  off  into  Turfy-Leasy 
and  doled  fir  ft  Turfy-Leas ,  and  then  Crabtree - 
Clafey  &c .  the  Work  had  been  done  as  well. 

Being  at  0  d,  I  caufe  a  Staff  to  be  let  up  in  a 
convenient  Place,  on  the  farther  Side  of  Garrot - 
Field ,  as  at  ©  1 8,  laying  the  Chain  through  the 
Hedge,  from  ©  <5,  towards  ©  iS}  and  becaule 
the  Hedge  belongs  to  the  next  Field,  I  write 
Hedge  to  Will,  Green ,  the  Owner  of  the  adjacent 
Land. 

After  I  have  obferved  the  Angle  at  0  18,  I 
direT  the  Tellelcope  to  a  Staff  let  up  by  the  Ri¬ 
ver  Side,  and  note  the  Degrees  which  the  Index 
cuts  on  the  Limb,  viz.  n  i°  io/  \  and  then 
meafure  from  ©  18,  to  that  Staff,  300  Links,  ta¬ 
king  Offsets  on  each  Side  the  Line  to  the  Brink 
of  the  River,  as  you  fee  in  the  Figure  thereof  3 
and  this  will  be  found  very  uleful  in  all  Manner 
of  Practice,  where  the  Bounders  are  very  irregu¬ 
lar,  that  as  much  Work  may  be  performed  at 
once  letting  down  the  Inftrument  as  poffible. 

From  0  18,  I  proceed  with  the  Chain  to 
©  1 9,  and  from  thence  I  mealure  along  the  Hedge- 
fide  that  reaches  from  the  River  to  the  Lane  3 
and  when  I  come  againft  the  Hedge  that  parts 
Magg-meadozv  from  Cow-pa  [lure ,  I  write,  a  g.  50 
Links,  being  ib  far  diftant  from  the  Chain-Line  3 
and  becaufe  the  Hedge  from  this  Place  belonged 
to  Garrott-Field ,  I  entred  it  lb  in  the  Field- 
Book,  but  now  it  belongs  to  Cozv-pafture  3  there¬ 
fore  I  write  Hedge  to  Cozv-pafture. 

Then  returning  to  ©  1 9,  I  direft  the  Telelcope 
firft  to  ©  185  and  then  to  20,  and  find 

0  i  9 
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©  1 9  to  be  in  a  ftrait  Line  with  0  18  and  ©  20; 
therefore  I  enter  in  the  Field-Book  180,  or 
Station-Line  continued,  proceeding  to  obferve  and 
enter  down  the  feveral  Occurrences  at  @  2o,? 
©  21 7  and  0  22,  round  Magg-meadow ,  and  then 
return  to  0  21. 

From  @  21,  I  go  to  0  23  in  Cow-pafture ,  do¬ 
ling  it  on  the  Corner,  near  ©  1  in  Charlton- Field  3 
and  lo  is  the  whole  finilhed,  as  far  as  relates  to 
the  Field-work. 

If  there  be  feveral  Pieces  of  Land  belonging ; 
to  the  lame  Manor,  £5 ?c.  you  are  now  lurveying, 
that  lie  difperfed  in  leveral  Furlongs  in  Common 
Fields  adjacent  to  the  fame  Manor  3  you  may 
from  one  of  your  Stations  on  the  Qutfide  of  the 
Plot  take  the  Bearings  to  each  Piece,  by  cauling 
a  Mark  to  be  let  up  thereon,  and  meafuring  the 
Diftance  from  that  Station  to  each  Mark :  So 
may  each  Piece  be  plotted  in  its  true  Form, 
and  laid  in  the  lame  Situation  in  the  Plot  as  on 
the  Land  it  felf :  And  in  your  Table  of  Refe¬ 
rences  or  Terrier,  you  may  inlert  the  Name  of 
the  Furlong  where  each  Piece  lies,  with  the 
Name  of  other  Perfons  Land  that  lies  round  it, 
as  a  Direction  to  the  Steward  or  other  Perfbn,  to 
find  each  Piece. 
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Obfervations  and  Dimenfions  of  Land  lying  in  the 

Parijh  of  W —  in  the  County  of  L - Part 

of  the  Eft  ate  of  - - %ift  of  March,  1724. 
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SECT.  II. 


The  manner  of  Protracting  the  Obfervations 
contained  in  the  preceding  Field-Book . 

H  E  Protraftor  for  this  Purpofe  is  bed  made 


I  a  whole  Circle,  and  marked  on  the  Limb 
where  the  Numbers  begin  with  N.  or  a  Flower- 
de-luce,  for  then  may  that  Part  of  the  Protractor 
be  kept  always  one  Way  as  the  Inftrument  in  the 
Field,  and  therefore  you  will  be  Ids  liable  to 
miftake,  than  if  you  ule  a  Semicircle,  which  muft 
be  laid  upwards  or  downwards,  as  the  Degrees 
of  the  Bearing  are  more  or  lels  than  1805  and 
the  Diameter  of  this  Protractor  is  laid  Parallel  to 
the  Meridians,  by  the  Help  of  equal  Divifions 
graved  on  the  Protractor. 

Being  provided  with  a  Sheet  of  ftrong  Cartridge- 
Paper,  or  ( if  that  is  not  large  enough  )  a  Skin  of 
Parchment ;  or  which  I  reckon  better  ( efpecially 
lor  the  fair  Plott )  if  one  Sheet  of  Paper  be  not 
big  enough,  to  have  leverai  Sheets  pafted  on 
Cloth  or  Canvas  well  ffcretched  and  dried  in  a 
Frame  before  you  ule  it  $  and  this  you  may  have 
of  any  Size,  as  the  Largenefs  of  the  Work  to  be 
laid  down  requires. 

Or  a  PraCtiler  may  have  Sheets  of  large  Paper 
printed  from  a  Copper-plate,  with  fine  Meridian- 
Lines  drawn  thereon  at  exaCl  Biftances,  and  thefe 
will  be  very  neat  and  true,  and  will  five  much 
Trouble  in  drawing  Meridian -Lines  by  a  Parallel 
Ruler,  or  other  wile. 

If  you  have  not  a  Parallel  Ruler,  you  may 
draw  Lines  parallel  to  one  another,  by  fetting  • 
one  Foot  of  a  Pair  of  Compaffes  at  or  near  the 
End  of  your  given  right  Line,  and  with  the  other 
ddcribe  the  Arch  of  a  Circle  j  do  the  lame  at 


the 
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the  other  End  of  the  Line,  and  through  the  ut- 
moft  Convex  of  thefe  Two  Arches  you  may  draw 
a  Line  Parallel  to  the  firfh 

Having  drawn  Parallel  Right  Lines  at  conve¬ 
nient  Diftances  throughout  the  Paper  marked 
with  N.  S.  reprefenting  Meridian,  or  North  and 
South  Lines,  I  pick  out  fome  Place  in  one  of 
thefe  Lines,  to  rep  relent  the  firft  Station,  as  at 
©  i,  Fig.  22,  and  lay  the  Center  of  the  Protrador 
on  the  Point  0  1,  the  Diameter  being  Parallel  to 
the  Meridian  Line,  and  the  Beginning  of  the  De¬ 
grees  of  the  Protrador  towards  N.  or  upwards  3 
and  becaufe  the  Bearing  of  the  firft  Station  Line 
is  55 <5°,  10',  I  make  a  Mark  with  my  Protrad¬ 
ing  Pin  againft  that  Number,  dole  to  the  Limb 
of  the  Protrador,  to  which  Mark  I  draw  an  ob- 
fcure  Line  from  ©  1,  reprefenting  the  Chain  Line 
from  0  j,  to  ©  2. 

Then  the  Field-Book  being  open  before  me, 
I  lay  the  Edge  of  my  Plotting-Scale  to  this  ob- 
fcure  Line  ©  1  and  ©  2  j  and  becaufe  I  find  in  the 
Field-book  that  the  Offsets  from  this  Line  were 
laid  off  at  20,  4c,  280,  300,  and  563  3  therefore 
making  the  Beginning  of  the  Numbers  on  the 
Plotting-Scale  to  coincide  with  01,  I  make  a 
Prick  againft  each  of  thefe  Numbers,  dole  to 
the  Edge  of  the  Plotting-Scale  3  and  then  turning 
the  Scale  perpendicular  to  the  Line,  I  apply  it 
fuccellively  to  thole  feveral  Points,  and  there  prick 
off  the  Length  of  the  feveral  Offsets  on  the  re- 
fpedive  Sides  of  the  obfcure  Line  3  fb  againft  the 
firft  Mark  in  the  obfcure  Line,  I  prick  off  iy 
Links  to  the  Right,  which  gives  the  Corner,  of 
Turfy-Leas :  Alio  againft  the  fecond  Prick  in  the 
obfcure  Line,  I  prick  off  80  Links  to  the  Left, 
which  give  the  Corner  of  Cow-pa  ft  are  >  at  280, 
or  the  Third  Mark  in  the  obfcure.  Line,  I  prick 
off  10  to  the  Left  ^  at  300,  20  to  the  Right  * 
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and  at  the  End  of  the  Line  563  I  prick  off  18 
Links  to  the  Left :  Laftly,  I  draw  Lines  with 
Ink  from  Point  to  Point  on  the  Gutfides  of  this 
obicure  Line,  thereby  conftituting  the  Bounders 
of  the  Lane  fb  far. 

At  the  firft  and  fecond  Biftances,  I  was  againffc 
the  Corners  of  Lurfey-Leas  and  Cow-pafture  *, 
therefore,  with  a  Black-lead  Pencil  I  draw  Two 
fhort  Lines,  cutting  the  Lane ,  to  denote  that  the 
South  Fences  come  up  to  the  Lane  at  thofe  Cor¬ 
ners,  and  will  hereafter  be  of  Ufe  in  doling  thefe 
Plots. 

Having  thus  finilhed  my  firff  Length,  I  pro¬ 
duce  the  obicure  Line,  if  Occahon  requires,  both 
Ways,  till  it  is  as  long  each  Way  as  the  Radius 
of  the  Protractor  j  then  I  place  the  Center  of 
the  ProtraCfcor  on  the  Point  0  2,  and  turn  it  about 
thereon,  keeping  the  Beginning  of  the  Degrees 
towards  0  1  *  the  laffc  Station  *,  till  the  Diameter 
coincides  with  the  Station-Line  0  1,  0  2  •,  then 
dole  to  the  Edge  of  the  Protractor,  right  againffc 
16 1°  5 o'?  the  Degrees  of  the  prefent  Angle, '  I 
make  a  Mark  with  my  Protra£fcing-Pin  3  and  to 
that  Mark  from  ©  2,  draw  an  obicure  Line,  re- 
prefenting  the  Station- Line,  from  ©  2,  to  0  3. 

And  that  I  may  be  lure  the  Line  ©  2,  ©  3,  is 
drawn  in  its  true  Pofition,  I  turn  about  the  Pro- 
traffcor,  the  Center  {till  coinciding  with  0  2,  till 
the  Diameter  be  Parallel  with  the  Meridians  *, 
the  Beginning  of  the  Numbers  of  the  Protractor 
being  towards  N.  on  the  Meridian  Line,  and 
then  will  the  line  0  2,  0  3,  before  drawn,  meet 
the  Limb  of  the  ProtraCfcor  againffc  3380?  00',  the 
Bearing  of  the  Line  0  2,  0  3,  which  proves  the 
Line  0  2,  0  3,  to  be  truly  laid  down. 

And  thus  may  the  Piott  be  laid  down  by  the 
Angles,  and  examined  by  the  Bearings. 
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The  conftant  Rule  I  obferve  in  drawing  the 
Angles  is  this :  To  lay  the  Diameter  of  the  Pro¬ 
tractor  on  that  Line  which  brought  me  to  the 
prefent  Station,  where  the  Angle  about  to  be  laid 
down,  was  taken  •  and  to  keep  the  Beginning  of 
the  Numbers  on  the  ProtraClor  towards  the  laft 
Station. 

And  in  Order  to  prove  that  each  Angle  is  truly 
laid  down,  I  turn  about  the  Center  of  the  Pro¬ 
tractor  on  the  Point,  reprefenting  the  prelent  Sta¬ 
tion,  tiil  the  Diameter  be  parallel  to  the  Meridi¬ 
ans,  with  the  Beginning  of  the  Numbers  towards 
N.  on  the  Meridian-Line 3  then  will  the  Line  laft 
drawn,  cut  the  Number,  expreffing  its  Bearing 
on  the  Limb  of  the  Protractor,  if  that  Line  be 
drawn  in  its  true  Pofition. 

In  like  Manner,  I  lay  down  and  prove  the  An¬ 
gles  taken  at  the  3d,  4th,  5th,  6th,  7th,  8th  and 
9th  Stations*,  and  allb  the  correiponding  Lengths, 
and  Occurrences,  continuing  the  Bounders  to  the 
feveral  Offsets  as  I  go  along,  drawing  a  ihort  Line 
acrofs  them  with  a  Black-lead  Pencil,  where  the 
Remarks  a,  gy  &c.  are  noted  in  the  Field-book, 
breaking  off  the  Fences  where  there  are  Gates : 
So  at  the  laft  Length,  from  0  9,  when  I  have 
drawn  that  Line  in  its  true  Pofition,  and  made  it 
of  its  juft  Length,  as  noted  in  the  Field-book,  I 
find  its  Extremity  to  coincide  with  that  Point  in 
the  Fence,  to  which  I  laid  off  an  Offset  from  3  S3 
in  the  Station-Line  ©  3,04,  in  the  Lane7  which 
proves  that  the  Angles  and  Lengths  enclofing  the 
Stocking  are  truly  laid  down. 

But  if  the  Extremity  of  the  laft  line  does  nor 
coincide  with  the  Extremity  of  the  laft  Offset 
laid  off  from  the  Station-Line  0  3,  ©  4,  both  de¬ 
noting  the  North- weft  Corner  of  the  Stocking  the 
Lines  and  Angles  defigned  to  encioie  the  fame 
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Stocking  are  not  truly  laid  down,  and  therefore 
muff  be  corrected  before  I  proceed, 

^Next  I  lay  the  Protractor  on  ©  9,  the  Diame¬ 
ter  coincident  with  the  Line  ©  8,  ©  9,  being  the 
lame  Line  which  brought  me  to  that  Station  y 
and  having  laid  down  the  Angle,  0  8,  0  9,  ©  io, 
I  prick  olf  the  feveral  Offsets,  marking  them  as 
the  Field-book  direfrs,  where  the  Lines  of  Parti¬ 
tion  within  come  up  to  the  Hedge. 

Having  drawn  the  Chain-Line  from  ©  10,  and 
fet  off  the  laid  Offset  therefrom  20  Links,  I  find 
the  Extremity  of  that  Offset  to  coincide  with  the 
Mark  I  drew  crofs  the  Fence  at  the  2d  Offset 
from  ©  which  proves  the  Work  to  be  truly 
laid  down. 

The  Out-Lines  round  the  Orchard,  Garden, 
Yard,  &c.  being  drawn,  the  Angles  within,  about 
the  Buildings,  may  be  meafured  with  a  Bevel  ^ 
or  elfe  with  the  Chain  only,  (  as  dire&ed 
in  the  XJfe  of  the  Chain  )  which,  together  with 
the  Remarks  on  the  Outfides,  will  be  an  eafy  Di¬ 
rection  for  drawing  the  feveral  Bounders  within 
thofe  Lines. 

Having  finifhed  the  Ground-plot  about  the 
Buildings,  I  find  the  next  Station  in  my  Field- 
book,  marked  0  8.  ret .  therefore  I  return-  to  ©  8, 
in  my  Draught,  and  lay  down  that  Angle  by  the 
Line  immediately  preceding  that  Station,  viz. 
0  7,  0  8,  and  proceed  to  0  1 1,  laying  down  the 
feveral  Occurrences  as  noted  in  the  Field-book. 

The  Rules  I  obferve  in  thefe  Cafes,  are,  to. 
number  with  Black-lead  all  the  Stations  I  have 
already  laid  down  in  my  Draught,  and  to  exprefs 
thofe  Numbers  lucceffively  one  after  another,  in  a 
Piece  of  a  wafte  Paper. 

If  the  Number  of  the  prelent  Station  doth  not 
immediately  fucceed  that  of  the  lad,  but  is  greater 
by  an  Unit  than  any  of  the  Numbers  in  the 
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wade  Paper,  then  I  lay  down  the  Angle  of  the 
prefent  Station  with  the  Line  I  meafured  imme¬ 
diately  before  I  came  to  it,  and  number  it  as  in 
the  Field-Book* 

But  if  the  Number  of  the  prefent  Station  is 
greater  than  any  in  the  wade  Paper  by  more  than 
an  Unit,  there  hath  been  fome  Omiffion  in  the 
wade  Paper,  which  mud  be  resided. 

If  I  come  to  a  Station  whofe  Number  is  already 
entred  in  the  wade  Paper,  then  I  return  to  that 
Station  in  my  Draught,  and  there  lay  down  that 
Angle  with  the  Line  meafured,  immediately  be¬ 
fore  I  came  to  this  Station  the  fird  Time. 

Thus  obferving  thefe  Directions,  may  the  Plot 
be  laid  down  without  any  Burthen  at  all  to  the 
Memory  j  and  if  it  was  furveyed  by  one  Man,  it 
may  be  plotted  by  another,  provided  the  Peribn 
who  furveyed  it  did  obierve  thefe  Rules  3  and 
any  Method  of  keeping  a  Field-book,  that  lays  a 
Burthen  on  the  Memory,  is  imperfed,  and  not  fit 
for  Practice. 

The  remaining  Part  of  the  Work  is  refer  ved 
for  the  Exercife  of  the  Reader :  The  Plan  there¬ 
of  was  here  laid  down  by  a  Scale  of  %  of  an  Inch: 

I  fometimes  lay  down  the  Plot  of  each  Field  by 
a  Scale  of  half  an  Inch  or  larger,  if  the  Plot  will 
lie  on  one  Sheet  of  Paper,  and  cad  up  the  Con¬ 
tent  of  each  feparately  by  that  Scale  3  and  for 
this  Purpofe,  the  Sheets  with  Meridians  ready 
printed  thereon,  are  very  ferviceable,  though  I 
afterwards  lay  down  the  whole  Plan  together  by 
a  Scale  of  a  Quarter  of  an  Inch  or  lefs,  entring 
the  Content  of  each  Field,  as  cad  up  by  the 
large  Scale  in  the  Middle  thereof 


SECT. 


110 


The  Practical  Surveyor.  Chap.  IV. 


SECT.  III. 

Of  Reducing  Plots. 

r~JHHE  Plot  of  a  Manor  or  Lordlhip  confift- 
JL  ing  of  leveral  Hundred  Acres  lying  together, 
being  laid  down  by  a  Scale  of  a  Quarter  of  an 
Inch  or  lefs,  may  yet  be  larger  than  is  defired, 
and  therefore  muft  be  reduced  into  a  lefer  Com- 
pals.  Now  for  the  Performance  of  this  Work 
there  are  leveral  Inllruments,  as,  a  long  Scale 
made  with  a  Center-hole  at  One  Third  Part  there¬ 
of  j  fo  that  Two  Third  Parts  may  be  numbred 
one  Way  with  equal  Parts,  from  the  Center-hole 
to  the  End,  and  the  other  Third  Part  numbred 
the  other  Way  with  the  lame  Number  of  equal 
Parts,  though  lefs  according  to  what  Proportion 
you  pleafe  3  but  to  pafs  by  this,  and  feveral  others, 
I  lhall  only  give  an  Inftance  of  the  Parallelogram, 
which  for  Generality,  Exallnels  and  Dilpatch 
furpalleth  all  others,  and  is  commonly  made  of 
Six  Wooden  Rulers  joined  together,  and  fupport- 
ed  by  Brafs  Feet,  with  Holes  in  the  Rulers  for 
letting  the  Inllrument  to  certain  Proportions. 

But  I  have  lately  leen  one  of  thefe  Inllruments 
made  of  Brals  in  a  different  Form  from  the 
other,  and  much  better,  becaule  it  may  be  fet  to 
any  given  Proportion  whatever,  by  the  Help  of 
Sliding  Centers,  that  are  moved  along  certain 
Lines  calculated  for  that  Purpole,  and  divided  on 
the  Sides  of  the  Parallelogram  \  fo  that  a  Plott 
may  be  reduced  with  the  utmoil  Exaltnels  to  any 
given  Ratio,  in  Relpeft  of  the  former,  either  in 
Proportion,  as  the  Length  of  the  Sides  of  the 
foul  Plott  lliail  be  to  the  fair  one,  or  el le  as  the 
Area  of  the  one  to  the  Area  of  the  other  j  and 
another  Thing  may  be  faid  of  this  Inllrument, 
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that  Curves  are  as  well  reduced  thereby  as  Right- 
Lines  ;  which  by  any  other  Xnftrument  is  exceed¬ 
ing  difficult,  if  not  impoffible  to  be  done. 

The  Parallellogram  being  fixed  upon  a  very 
fmooth  and  even  Table,  and  the  foul  Plott,  and 
fair  Paper  fattened  thereon,  one  over-againft  the 
other,  fet  the  Parallellogram  to  what  Proportion 
you  would  have  your  reduced  Plott  be  of,  in  Re- 
fpeft  of  the  former  ^  then  bring  the  Point  of  the 


Tracer  to  one  of  the  outmoft  Angles  of  the  foul 
Plott,  and  put  in  the  Point  which  is  to  draw,  in 
its  Place,  letting  it  reft  on  the  fair  Paper  j  then 
move  the  Tracer  with  a  gentle,  equal  Motion, 
over  all  the  Lines  of  the  foul  Plott j  fb  fliall  the 
Motion  thereof  occafion  the  Drawing-Point  to 
draw  upon  the  clean  Paper  or  Parchment,  the 
true  and  exaft  Figure  of  the  former  Plott,  tho5 
of  another  Rignefs,  according  to  what  Proportion 
you  fet  your  Xnftrument  ^  which  will  better  ap¬ 
pear  by  feeing  the  Xnftrument  once  ufed,  than 
Words  can  poffibly  explain. 

When  you  have  gone  round  the  Lines  that  eo- 
clofe  one  Field,  you  may  take  out  the  Drawing- 
Point,  and  bring  the  Tracer  to  any  other  Point 
on  the  foul  Plott  ^  then  put  the  Drawing-Point 
in  its  Place  again,  and  proceed  on  with  your 
Work. 

Note,  This  Xnftrument  is  ufeful,  not  only  for 
this  Purpofe,  but  alfo  for  Copying  any  fmall  Print, 
in  Miniature.  But  for  Reducing  great  Plotts 
of  Land,  it  fhould  be  made  of  a  larger  Size  than 
is  commonly  ufed  for  other  Purpofes. 
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SECT.  IV. 

D iretfiow  for  Beautifying  and  Adorning  of 

Plotts . 

HAving  reduced  the  Plan  of  the  Lordfhip, 
Manor,  &Y.  to  the  intended  Bignefs^  ’tis 
necefMy  to  draw  imaginary  Lines  both  vertical 
and  horizontal,  denoted  by  Letters  at  the  Top 
and  Bottom,  and  alfo  on  the  Sides,  to  be  referred 
to  by  the  Table  of  References,  for  the  ready  find¬ 
ing  of  any  Field  or  Parcel  of  Land  therein  con¬ 
tained,  luch  as  you  will  find  in  the  new  Maps  of 
London ,  &c. 

The  North.  Part  of  the  Plott  is  always  fuppofed 
to  be  placed  upwards,  and  the  Eaft  to  be  on  the 
Right  Hand, 

TheReprefentation  of  Hedges  ought  to  be  laid 
down  on  the  lame  Side  of  the  Fences  that  they 
are  in  the  Land,  and  to  be  broke  off  where  there 
are  to  be  Reprefentations  of  Gates. 

The  Out-Borders  of'  the  Plott,  at  leaft  fuch  as 
border  next  to  the  Demefnes,  ought  to  be  fill'd 
with  the  adjacent  Hedges,  and  the  Tenants  or 
Owners  Names  of  the  Grounds. 

If  you  defcribe  all  Rivers,  Highways,  Wind¬ 
mills,  great  ’lone  Trees,  Gates,  Stiles,  &c.  that 
fall  within  your  Plott,  it  will  add  to  the  Beauty 
thereof 

The  Ground-Plott  of  Buildings,  ought  in  all 
Cafes  to  be  exp  relied  by  the  fame  Scale  that  the 
reft  of  the  Plott  was  laid  down  by,  and  to  be 
taken  Notice  of  in  the  Table  of  References  3  but 
never  go  about  to  draw  the  Reprefentation  of  an 
Houle  or  Barn  in  the  Midft  of  the  Plott,  lb  big 
as  will  cover  an  Acre  or  two  of  Land. 
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But  if  you  would  exprefs  a  Gentleman’s  Seat* 
or  Manor-houfe,  ’tis  bell  done  in  fome  Corner  of 
the  Draught,  or  in  a  Plan  by  itfelf,  annext  to 
that  of  the  Eftate  to  which  it  belongs.  And  the 
Houle  muft  be  drawn  in  Perfpe&ive,  ( as  you 
will  be  fhewed  hereafter)  and  if  the  Gardens,  Walks 
and  Avenues  to  the  Houfe  are  expreffed,  it  muft 
be  in  the  fame  Manner  3  and  where  there  are 
Trees,  they  muft  be  fhadowed  on  the  light  Side. 

If  you  will  take  the  Pains,  you  may,  in  one  of 
the  upper  Corners  of  the  Plan,  draw  the  Man- 
fion-Houfe,  &c.  in  the  other  the  Lord’s  Coat  of 
Arms,  with  Mantle,  Helm,  Creft  and  Supporters, 
or  in  a  Compartiment,  blazoning  the  Coat  in  its 
true  Colours  :  In  one  of  the  Corners  at  the  Bot¬ 
tom,  you  may  deferibe  a  Circle,  with  the  3  2  Points 
of  the  Mariners  Compafs,  according  to  the  Situa¬ 
tion  of  the  Ground,  with  a  Flower-de-luce  at  the 
North  Part  thereof,  ever  allowing  the  Variation 
of  the  Needle:  And  in  the  other  Corner,  make  a 
Scale  equal  to  that  by  which  the  Plott  was  laid 
down,  adorning  it  with  Compafles,  Squares,  Ovals, 

Having  wrote  the  Name  and  Content  of  each 
Clofe  about  the  Middle  thereof,  you  may,  about 
the  Bounds  of  each  Field  or  Enclofure,  with  a 
fmall  Pencil  andhome  tranlparent  Colour,  neatly 
go  over  the  black  Lines  lo  ihall  you  have  a  trans¬ 
parent  Stroke  or  Margin  on  either  Side  of  your 
black  Lines,  which  being  fhadowed,  will  add  a 
great  Luftre  and  Beauty  to  the  Plott. 

If  you  would  have  your  Fields  all  coloured, 
it  will  not  be  amifs  to  pounce  over  the  Paper  or 
Parchment  with  fome  Stanifh-Grain  and  burnt 
Allom,  and  a  double  Quantity  of  Rofin,  finely 
fearced  and  lightly  pumiced,  to  preferve  the 
Paper  from  being  pierced  through  with  the  Co- 
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lours  *,  or  wet  it  over  with  Allom- Water,  which 
will  add  to  the  Luftre  of  the  Colours. 

Then  lay  on  the  Colours  in  Manner  following, 
being  firft  ground,  and  bound  with  Gum- Water 
very  thin  and  bodilels :  Arable  for  Corn,  you 
may  waih  with  pale  Straw-Colour,  made  of  yellow 
Oker  and  White-lead  *,  for  Meadows,  take  Pink 
and  Verdigreafe  in  a  light  green  ^  Pafture  in  a 
deep  green  of  Pink,  i\zure  and  Smalts  5  Fenns,  a 
deep  green  ^  as  alio  Heaths  of  yellow  and  Xndico  *7 
Trees,  a  ladder  green,  of  White-lead  and  Verdi- 
greefe  >  for  Mu dd- Walls  and  Ways,  mix  White- 
lead  and  Ruft  of  Iron,  or  wTith  Okers  brown  of 
Spaing  for  white  Stone,  take  Umber  and  White, 
Water  or  Glafs  -  may  be  fhewn  w7ith  Xndico  and 
Azure  or  Black-lead  for  Seas,  a  greenifh  Sky- 
Colour,  of  Xndico,  Azure>  Smalts,  White-lead 
and  Verdigreefe. 

Having  wafhed  your  Pencil  very  clean,  take  a 
fmall  Quantity  of  the  Colour,  and  on  the  Xnfide 
of  the  bounding  Line  draw  the  Colour  along,  of 
an  equal  Breadth,  as  near  as  you  can,  broader  or 
narrower  as  the  Field  is  in  Bignefs  ;  and  having 
gone  round  the  Field  in  this  Manner,  fwill  the 
Pencil  in  fair  Water,  and  hr  ike  along  the  Xnfide 
of  the  coloured  Line,  bringing  it  more  down  to¬ 
wards  the  Middle  of  the  Field  and  this  will 
ibften  your  Colour,  and  make  it  fhew  as  if  it  loll: 
itfelf  by  Degrees  to  the  very  Colour  of  the  Paper  : 
Laftly,  with  a  Pen  take  feme  of  that  Colour 
which  fhadoweth  the  Colour  you  laid  on  the 
Field,  and  go  over  the  Black-lead  Line  only  ; 
lb  fhall  your  Field  be  hnifhed. 

In  this  Manner,  you  may  make  100  Fields  in 
one  Plott,  of  divers  Colours,  obferving,  as  near  as 
you  can,  not  to  colour  Two  Fields  adjoining  to 
one  another  of  the  fame  Colour  and  therefore 
it  will  be  convenient  to  underhand  what  Colours 
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beffc  let  off  one  another  and  as  near  as  you  can. 
lay  the  Enclolures  adjoining  to  one  another,  of 
Two  liich  Colours,  that  one  Shadow  may  lerve 
both. 

This  Colouring  and  Adorning  of  Plotts,  is  ra¬ 
ther  the  Painter’s  Work  than  the  Surveyor’s  :  Yet 
if  he  has  Time  to  Ipare,  and  Patience  to  finiffi  the 
Work,  it  may  prove  a  pretty  Diverlion :  But  for 
general  Pra&ice,  I  would  recommend  the  Ule  of 
Indian- Ink,  which  ground  very  fine  upon  a  finooth 
Tile,  and  the  Hedges  or  Bounders  of  each  Field 
ihadowed  therewith,  will  look  very  neat,  and  make 
the  Piott  refemble  one  done  from  a  Copper-Plate, 
if  rightly  managed. 

The  Water-Colours  before-mention’d,  you  may 
have  in  Shells  ready  prepared  (  being  much  rea¬ 
dier  than  to  trouble  yourlelf  with  Grinding,  &ci) 
as  alio  the  Indian- Ink,  Pencils,  &c.  at  Mr.  Key- 
ton  a  Colour-Shop,  in  Long- Acre ,  London . 
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CHAP.  V. 


Shewing  ho  zo  to  yneafuve  any  Piece  of 
Land,  by  the  Chain  only. 

H  E  Content  of  any  Piece  of  Land 
may  be  found,  or  a  Plott  thereof  made, 
by  the  Chain  only  :  So  that  if  a  Per- 
ibn  is  not  furniihed  with  Inftruments 
more  artificial,  he  may  work  with  the  Chain  only 
in  the  following  Manner,  though  it  be  fomewhat 
laborious  and  tedious. 

SEC  T.  I.  Let.  Fig .  23  .be  the 

Reprefentation  of  a  Field,  whofe  Content  in 
Acres  is  defired ,  without  any  Plott  thereof. 

FIrfi:,  I  walk  about  it,  and  let  up  Marks  at 
the  leveral  Angles,  a,  b,  d,  e ,  g,  h,  k,  /,  n, 
viewing  (as  I  go  along  )  from  which  Angle  to 
which  Angle  it  will  be  moft  convenient  to  run  a 
Diagonal  or  Bale  Line,  as  the  Line  a,  g  lo  that 
a  Perpendicular  from  the  oppolite  Angles,  as  b 
and  n ,  may  fall  upon  this  Diagonal  or  Bale,  in  a 
convenient  Manner  at  Right  Angles  :  And  note, 
we  commonly  chule  the  longed:  Line  between  any 
Two  oppolite  Angles  that  form  the  Trapezia  or 
Triangle,  to  be  the  Bale  Line* 

Having 


Se£h  t:  Practical  Surveyor  xiy 

Having  a  Sheet  of  Paper  in  Readinels,  on 
which  to  draw  an  Eye-Draught  of  the  whole 
Work,  I  make  fome  Remark  near  the  Angle,  at  ay 
and  lay  the  Chain  thereto,  ftr etching  it  in  a  ftrait 
Line  towards  the  oppolite  Angle  g  \  then  I  draw 
a  ftrait  Line  on  the  Paper,  to  reprelent  the  Line 
a>  gy  which  I  am  about  to  mealiire  y  and  proceed 
with  the  Chain  towards  the  Angle  g. 

When  I  have  mea hired  4  Chain  on  the  Line 
4,  gj  I  perceive  my  lelf  almoft  over-againft  the 
Angle  by  therefore  having  laid  tjic  Chain  a  Fifth 
Time,  I  let  down  an  Arrow  at  the  End  of  the 
Chain  next  g9  and  let  it  lie  on  the  Ground  in  the 
DirefHon  of  a,  g,  and  then  endeavour  to  find  a 
Point  in  the  Bale  ay  g  y  from  which,  a  Right 
Line  meaiured  in  the  Angle  by  may  ftand  at  Right 
Angles  upon  the  Bale  g. 

For  thisPurpole  I  provide  a  fmall  Brals  Crofs, 
with  four  plain  Sights  thereon,  having  a  Socket 
on  the  Backlide,  which  I  put  on  the  Head  of  a 
fhort  Staff,  and  fet  the  Staff  in  the  Ground  dole 
to  the  Chain ,  then  I  let  two  of  the  Sights  in 
the  Direction  of  a,  gy  by  looking  backwards  and 
forwards  through  thole  Sights  till  I  can  fee  the 
Mark  in  each  Angle  a  and  g  *,  fo  fhall  the  Mark 
in  the  Angle  by  be  feen  through  the  other  Two 
Sights,  if  the  Staff  be  fet  in  a  Perpendicular  from 
by  but  if  not,  I  move  the  Staff  backwards  and 
forwards  by  the  Side  of  the  Chain,  in  the  Line 
ay  gy  till  through  T  wo  of  the  Sights  I  lee  a  and  gy 
and  through  the  other  Two  the  Mark  at  b  •  then 
will  the  Staff  be  let  in  the  Point  c  3  and  this  is 
the  exafleft  Way. 

But  if  you  have  not  fuch  a  Crofs,  get  a  Bit  of 
Board  made  exadly  Iquare,  in  Form  of  a  Iquare 
Trencher,  and  from  Corner  to  Corner  draw  ftrait 
Lines  thereon g  and  flick  a  Pin  fall  and  upright 
in  the  Line  near  every  Corner,  and  make  an  Hole 
J  ;  !  I  3  '  "  '  in 
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in  the  Middle  of  the  Board,  lo  that  you  may 
turn  it  on  the  Head  of  a  Staff:,  this,  for  once, 
may  fiipply  the  Want  of  the  Crofs. 

Having  found  the  Point  cy  in  the  Line  a ,  gy 
there  fet  down  a  Staff,  and  take  Notice  how  ma¬ 
ny  Chains  and  Links  it  is  diftant  from  ay  viz.  418, 
therefore  I  apply  a  Scale  to  the  Right  line  on 
my  Eye-Draught,  and  near  418  make  a  Mark 
at  cy  but  don’t  regard  whether  it  be  exad  or  no, 
fe  it  be  within  20  or  30  Links,  becaule  the  true 
Lengths  of  each  Line  are  meafured  on  the 
Ground. 

Then  I  meafure  on  the  Ground,  in  a  ftrait  Line, 
the  neareft  Di fiance  between  c  and  b  600  Links, 
and  ere£t  a  Perpendicular  on  the  Point  c  on  the 
Paper,  as  near  as  I  can  guels,  by  applying  the  End 
of  the  Scale  to  the  Line  cy  ay  and  by  the  Edge 
thereof  draw  the  Line  cy  by  fetting  clofe  thereto 
600  Links,  the  Length  of  the  Perpendicular  ^  but 
don’t  regard  whether  the  Line  cy  /;,  on  the  Pa¬ 
per,  be  made  of  its  juft  Length  or  not,  but  only 
that  the  Form  of  the  Eye-Draught  may  be  feme- 
thing  like  that  of  the  Field,  k  Refemblance  there¬ 
of  being  all  that  is  requisite  in  this  Cafe. 

Next  X  return  to  the  Arrow,  and  meafure  for¬ 
wards  on  the  Line  ay  gr  till  X  am  near  again  ft 
the  Angle  n  *y  and  by  a  few  Trials,  X  find  the 
Point  oy  at  the  Diftance  of  616  Links  from  a  \ 
and  then  iheafure  the  Perpendicular  oy  ny  fetting 
the  true  Length  thereof  368,  clofe  to  its  Repre¬ 
sentative  on  the  Eye-Draught. 

Now  X  look  towards  the  Fences  ay  by  and  ay  ny 
and  becaufe  they  are  ftrait  Lines,  X  draw  by  ay 
4y  Hy  on  the  Eye-Draught,  lo  is  that  Side  of  the 
Field  finished. 

From  0,  X  proceed  with  the  Chain  in  a  ftrait 
Line  to  gy  and  find  the  whole  Length  from  a  to 
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g,  1375  Links  ^  which  I  let  dole  to  the  Right 
Line  on  my  Eve-Draught. 

Then  I  make  that  Right  Line  on  the  Paper 
nearly  the  Length  of  1375,  and  draw  the  Right 
Lines  gy  by  and  g7  n7  cutting  the  Ends  of  the 
Perpendiculars  cy  by  and  0,  n  ,  fo  lhall  the  great- 
eft  Part  of  the  Field  be  expreffed  on  the  Paper, 
by  the  Trapezia,  a7  b ,  g7  n. 

From  gy  I  mealure  in  a  ftrait  Line  towards  d7 
and  when  I  come  to/,  I  mealure  the  Perpendi¬ 
cular  /,  <?,  60  Links,  and  then  mealure  out  the 
Line  gy  dy  to  d  .800  Links,  and  draw  the  lines 
g  Cy  e  dy  on  the  Eye- Draught,  to  the  Extremity 
of  the  Perpendicular  /,  e,  Now  I  number  the 
Angles  round  the  Field,  if  I  can  lee  the  Marks 
at  each,  and  compare  ’em  with  thofe  on  the  Eye- 
Draught,  and  thereby  dilcover  what  Part  of  the 
Field  I  have  already  mealiired,  and  what  remains 
to  be  done. 

In  the  fame  Manner  as  I  mealiired  the  Trian¬ 
gle  gy  dy  6y  I  mealure  the  Triangles  gy  hy  ky  and 
ky  /,  Uy  and  then  if  there  be  fo  many  Angles  ex- 
p  relied  on  the  Eye- Draught,  as  there  are  Marks 
at  each  Angle  round  the  Field,  and  if  the  true 
Length  of  each  Bale  and  Perpendicular,  as  mea~ 
lured  in  the  Field,  be  expreifed  on  the  Reprelen- 
tative  of  the  Eye-Draught,  you  may  proceed  to 
caft  up  the  Work.- 

The  fame  Lines  in  the  Field,  Fig,  23,  are  me&~ 
lured  on  the  Land  with  the  Chain,  as  we  fhould 
have  done  on  the  Paper,  with  the  Scale,  if  the 
true  Plott  of  the  lame  Field  had  been  fir  ft  made 
by  the  plain  Table  or  other  Handing  Inftrument^ 
and  therefore  muft  be  caft  up  in  the  fame  Man¬ 
ner  y  for  you  have  the  true  Length  of  each  Bale 
and  Perpendicular  given  on  the  Eye-Draught  3  fo 
the  Sum  of  the  Two  Perpendiculars  r,  by  and  N7of 
multiplied  by  the  Bale  alfo  the  Bales  and 

I4  Perpen- 
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Perpendiculars  of  the  other  three  Triangles  mul¬ 
tiplied  together,  and  added  into  one  Sum,  the  half 
of  that  gives  the  Content  of  the  Field,  Fig,  23, 
in  iquare  Links,  which  reduce  in  Acres,  &c.  as 
direded  in  Chap.  I. 

This  is  the  beft  Way  I  can  prefcribe,  for  find¬ 
ing  the  Content  of  a  Field  by  the  Chain  only, 
without  making  a  Plott  thereof  and  is  only  pro¬ 
per  for  plain,  level  Ground,  and  fmall  Enclofures : 
But  even  then,  if  the  Fences  are  very  irregular^ 
?tis  better  to  go  round  and  meafure  the  Angles 
by  the  Chain,  taking  Offsets  from  the  Station- 
Lines  to  the  Fences. 

Indeed  if  the  Fences  be  tolerably  regular  (but 
there  are  many  Fields,  whole  Sides  are  ndt 
fc  ftrait  as  Fig,  23.)  you  may  make  a  true  Piott 
thereof  well  enough,  by  obferving  at  how  many 
Chains  and  Links  the  Perpendiculars  meet  the 
Bale  of  the  Triangles  or  Trapezias,  by  ereding 
Lines  on  thole  Points  Perpendicular  to  the  Bafc, 
which  made  of  their  true  Lengths,  as  measured 
on  the  Ground,  the  Sides  of  the  Field  may  be 
drawn  from  the  Extremities  of  the  Bale,  to  the 
End  of  each  Perpendicular.  Alfo  obferve,  if  any 
of  thele  Bales  be  longer  than  10  Chains,  leave  a 
Staff  at  the  I  entli,  and  take  the  Diredion  of  the 
Line  by  that  Staff,  becaule  the  Station  will  be  at 
too  great  a  Diftance  3  and  if  the  Length  be  20^ 
let  up  another  Staff,  and  lb  on. 
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How  to  measure  Angles  by  the  Chain . 

O  this  End  provide  Three  round  Station* 


X  Staves,  four  or  five  Foot  long  a -piece ;  and 
alfo  take  Care  that  the  Ring  in  the  Middle  of 
the  Chain,  and  alio  thole  at  each  Tenth  Link  be 
at  their  due  Diftance  from  the  Chain’s  End* 

i.  In  order  to  meafure  the  Angle  d ,  0,  ey  Fig, 
24,  let  one  of  your  Station-Staves  as  upright  as 
you  can  at  0  y  and  putting  the  Ring  at  one  End 
of  the  Chain  over  it,  let  one  of  your  Affiftants 
take  the  other  End  in  his  Hand,  and  ftretch  out 
the  Chain  towards  dy  whilffc  you  Handing  at  0, 
direct  him  to  move  fide-ways  till  the  Station-Staff 
which  he  has  in  his  Hand,  be  brought  into  one 
Right  Line  with  0,  d ,  as  at  ay  and  there  let  him 
leave  the  Staff. 

Then  let  him,  with  the  End  of  the  Chain  in 
Iris  Hand,  move  towards  ey  and  as  before,  direct 
him  to  plant  the  Third  Staff  upright  in  the 
Line  0,  0,  at  b. 

Meafure  the  Diftance  ay  by  in  Links  and  Tenth 
Parts,  if  lets  than  one  Chain,  and  enter  ’em  in 
the  Field-Book  88 

When  you  plott  this  Angle,  take  with  a  Pair 
of  Compaffes  from  a  large  Scale,  the  Diftance  of 
one  Chain  •  and  having  drawn  a  Right-Line  dy  0, 
let  one  Foot  of  the  Compaffes  in  0,  and  with  the 
other  defcrib.e  an  Arch  ay  ey  then  from  the  lame 
Scale  take  88  \  Links  y  and  letting  one  Foot  of 
the  Compaffes  at  ay  let  the  other  fall  in  the  Arch 
ay  0,  and  make  a  Mark  at  b :  Laftly,  through 
this  Mark,  from  oy  draw  the  Line  0,  0,  conftitu* 
•ting  the  Angle  dr  0,  e v  ; 


Oblerve 
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Obierve  to  plott  your  Angles  by  a  large  Sc ale, 
as  an  Inch,  or  two  Inches,  and  the  Length  of  the 
Sides  by  a  fmaller,  as  a  Quarter  or  Half  an  Inch : 
Abb  obferve,  that  when  the  Length  of  the  Chord 
a*  is  longer  than  one  Chain,  then  ’tis  beft  to 
lay  out  a  Sextant,  or  two  Sextants,  in  the  follow- 
ing  Manner. 

2.  The  Manner  of  meafuring  Angles  with  the 
Chain,  by  laying  of  Sextants,  is  deduced  from 
this  known  Property  of  the  Circle,  The  Ra¬ 
dius  of  every  Circle  is  equal  to  the  Chord  of  One 
Sixth  Part  (or  a  Sextant)  of  its  Periphery . 

Let  it  be  required  to  meafore  the  Angle  hy  a,  cy 
Pig.  25  :  Firft,  fet  up  a  Stall  .at  a,  and  lay  the 
Chain  flrait  in  the  Direction  of  ay  hy  to  /,  and 
at  50  Links  iet  down  an  Arrow  at  0  *,  then  let 
your  A  Affiants  hold  the  Ends  of  the  Chain  at  oy 
and  ay  whilft  you  with  the  Middle  in  your  Hand, 
laying  both  Halves  fir  ait,  fet  down  an  Arrow 
at  ey  conftituting  the  equilateral  Triangle  <?,  ay  e  y 
lb  have  you  laid  out  the  Angle  oy  ay  <?,  a  Sex¬ 
tant. 

But  if  you  have  two  Chains,  you  may  (which 
is  better)  lay  out  the  Sextants,  fo  that  each  Side 
of  the  equilateral  Triangle  be  one  Chain 

N  ow  tire  Chain’s  End  ftill  held  at  a9  flretch  it 
through  the  Point  e  to  dy  where  alfo  fet  down 
an  Arrow  :  Laftly,  meafure  the  Biilance  from 
the  Arrow  at  dy  to  .a  Staff  let  up  one  Chain's 
Length  from  a  at  u  y  fo  fhall  the  Diftance  dy  uy 
be  7 6  Links,  and  Four  Tenths  of  a  Link  ; 
Therefore  enter  in  the  Field-Book  1  s0  764  p, 
implying  1  Sextant  and  764  Parts, 

In  order  to  plott  this  Angle,  hy  ay  cy  thus  mea- 
fured,  chide  lome  line  divided  into  1000  Parts, 
and  making  this  Line  Radius,  fet  one  Foot  of 
the  CompaiTes  in  ay  and  with  the  other  eleferibe 
the  Arch,  g  £ ,  and  the  CompaiTes  continuing  at 

the 
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the  fame  Extent,  let  one  Foot  in  i,  and  with  the 
other,  crols  the  Arch  at  d7  and  there  make  a 
Mark. 

Then  take  764  Parts  from  the  lame  Line,  di¬ 
vided  into  1000  Parts,  which  you  made  Radius^ 
and  fet  one  Foot  of  the  Compaftes  in  the  Mark 
at  d7  and  let  the  other  crols  the  Arch  at  u7  and 
there  •  make  a  Mark  :  Laftly,  from  a7  draw  a 
Line  through  the  Mark  at  u7  and  you  will  con- 
ftruft  the  Angle  required. 

If  you  have  not  a  Line  (which  is  bell)  actually 
divided  into  1000  Parts,  ufe  the  largeft  Diagonal 
Scale  you  have  ;  lb  you  may  take  off  76  Parts 
exactly  ;  and  the  four  Tenths  you  mult  guels  at 
by  moving  the  Compaffes  near  half  way  in  the 
Diagonal  towards  77  ;  alio  oblerve,  the  icth  of  a 
:  Link  is  meafured  on  the  Land  by  the  Offset- 
Staff/  having  a  Link  or,  two  thereon,  divided  into 
Ten  Parts. 

?.  If  the  Angle  be  more  than  Two  Sextants, 
as  in  Fig.  2  6  ;  then  having,  as  before,  laid  off 
the  Sextant  e7  0,  a7  let  your  Affiftants  hold  the 
Ends  of  the  Chain  at  a  and  e7  while  you  with 
the  Middle  in  your  Hand,  fet  down  an  Arrow 
at  x7  conftituting  another  Sextant  e7  a7  x. 

Then  the  Chain  being  held  at  a7  lay  it  thro7  x7 
and  at  the  other  End  d7  fet  down  an  Arrow  : 
Laftly,  mealure  d7  u7  which  luppole  to  be  42 
Links  and  5  Tenths;  therefore  enter  in  the  Field- 
Book  2  s,  427  p,  fignifying  2  Sextants  and  425 
Parts. 

And  if  you  would  protraft  the  Angle  of  Fig. 
2  <5,  then  with  the  Length  of  the  Line  divided 
into  1000  Parts,  delcribe  the  Arch  /,  4,  and 
thereon  lay  i7  n7  and  n7  d7  each  equal  to  the  Ra¬ 
dius  or  divided  Line  ;  and  afterwards  lay  425 
equal  Parts  from  d7  to  u7  and  draw  ay  u  \  which 
gives  the  Angle,  as  required. 


Obferve, 
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Obferve,  if  you  were  about  to  meafore  the 
Angle,  Fig .  2  <5,  and  had  let  up  one  of  your  three 
Staves  where  the  Station-Lines  meet  in  the  an¬ 
gular  Point  ay  another  at  /,  and  the  other  at  u9 
ill  the  Lines  ay  by  and  ay  c\  before  you  proceed 
to  mealiire  the  Angle  iy  ay  u ,  you  muft  be  fure 
that  the  Staves  at  ay  and  /,  and  the  Mark  at  by 
are  exactly  in  the  lame  Plane  y  and  alfo  the  Staves 
at  a.7  and  u ,  and  the  Mark  at  cy  in  another  Plane* 

So  when  the  Staff  at  ay  is  planted  as  nearly 
Perpendicular  as  you  can,  move  yourfolf  back¬ 
wards,.  the  farther  the  better,  ’till  you  foe  the 
Staff  at  a9  and  that  at  iy  in  one  ftrait  Line  with 
the  Mark  at  b  3  there  ftand,  and  direft  your  Afo 
fiftant  to  place  his  Staff,  fo  that  the  Staff  at  a, 
exactly  cover  that  at  /,  from  the  Top  to  the  Bot¬ 
tom- 

SECT.  IIL 

Qhfcrvatiom  on  Working  with  the  Chain . 

IF  you  would  continue  a  ftrait  Line,  you  may 
fignify  it,  by  entring  in  the  Field-Book 
3. s.  000,  that  is,  3  Sextants. 

If  an  Angle  be  external,  and  fo  contain  more 
than  3  Sextants,  as  by  ay  e.y  Fig.  27,  put  the  Ring 
at  one  End  0!  the  Chain  over  the  Stall’  at  a  3 
and  taking  the  other  Paid  in  your  Hand,  flretch 
out  the  Chain  at  Length  towards  dy  and  move 
Sideways,  till  you  perceive  yourfolf  in  a  Right- 
Line  with  ay  by  and  there  at  the  hind  of  the  Chain, 
4et  down  an  Arrow  at  dy  fo  that  dy  ay  by  are  in 
the  fame  Plane,  and  then  let  down  the  other  Staff 
at  cy  at  the  End  of  one  Chain  alfo  3  fo  that  the 
Staves  at  ay  and  cy  be  in  the  lame  Plane  with  the 
Mark  at  c.  Now  mealiire  the  Angle  dy  ay  cy  in 

the 
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the  fame  Manner  as  aforefaid,  and  to  it  add  the 
Sextants,  lo  will  the  Sum  be  the  Meaiure  of  the 
external  Angle  dy  ay  c. 

So  if  the  Angle  dy  ay  cy  be  947,  then  will  the 
external  Angle  by  a7  cy  be  3  Sextants,  947  Parts  \ 
and  if  the  Angle  dy  ay  cy  be  1 s,  947,  then  by  ay  c3 
will  be  4 s.  947?  &c- 

When  you  protraCl  the  external  Angle  by  a7  e9 
hrfl:  continue  the  Line  by  a  3  then  from  the  Angle 
fubtraft  3  Sextants,  and  make  the  Angle  d9  e9 
equal  to  the  Remainder. 

2.  But  if  you  go  on  the  Outhde  of  a  Field  or 
Wood,  you  may  then  work  as  though  you  were 
within  the  Wood,  by  meafuring  the  Angle  verti¬ 
cally  oppolite  to  thole  that  are  internal :  So  in 
Fig .  28,  if  you  meaiure  the  Angle  o7  ay  inftead 
of  by  ay  e3  it  will  do  your  Bufinels  when  you 
come  to  protraCl,  as  well  as  if  you  had  mealured 
b ,  ay  ey  on  the  Inlide  3  for  if  two  Right-Lines 
crofs  one  another,  the  contrary  or  Vertical  Angles 
are  equal.  Euclid.  15.  1. 

Angles  mealured  by  the  Chain,  may  be  laid 
down  by  a  Protractor  made  on  Purpole,  having 
Sextants  and  Links  divided  thereon  3  and  then  to 
be  ufed  in  the  fame  Manner  as  other  Protractors* 
The  Manner  of  keeping  the  Field-Book,  is 
in  all  RelpeCls  the  lame  as  thole  ufed  in  the  2d, 
or  4th  Chapters,  except  that  when  the  Angles 
are  mealured  by  the  Theodolite,  you  note  the 
Quantity  of  each  by  Degrees  and  Minutes :  In 
this  Cafe,  when  mealured  by  the  Chain,  you  note 
the  Quantity  by  Sextants  and  Parts. 

So  if  you  were  to  meaiure  the  Field,  Fig.  1 4, 
by  the  Chain,  inftead  of  noting  102°,  20',  for  the 
Quantity  of  the  Angle  by  you  muft  note  1  Sex¬ 
tant  734  Parts 3  and  inftead  of  230°,  50',  for  the 
external  Angle  dy  you  muft  note  3  Sextants,  88b 
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Parts  ^  but  the  Station-Lines,  Offsets,  &c.  will 
ftill  be  the  fame. 

There  are  other  Ways  of  Working  with  the 
Chain  *,  but  thefe  be  fore-mention’  rl  are  the  beft 
and  exa£leff,  and  contain  as  much  Variety  as  any 
one  will  commonly  put  in  Praflice :  Allb  thereby 
you  might  meafure  an  inaccefffble  Diflan ce,  and 
do  feveral  other  Things  5  but  thefe  are  only  for  a 
Shift,  when  we  have  no  other  Inftiuments  :  And 
the  fame  may  be  faid  of  mealuring  Angles. 

SECT.  IV. 

Qbfervations  on  measuring  hand  in  Common- 

Fields. 

WHen  ploughed  Lands  in  Common- Fields 
are  meafured  by  the  Chain,  ’tis  ufual  to 
meafure  the  Length  down  the  Ridge  of  the  Land, 
and  to  take  the  Breadth  at  the  Top  of  the  Land, 
about  the  Middle,  and  at  the  Bottom  7  and  ad¬ 
ding  thefe  Three  Numbers  together,  to  take 
die  Third  Part  of  the  Sum  for  the  mean  Breadth  -7 
but  ’tis  not  advifeable  to  take  the  Breadth  very 
hear  the  Lands  Ends,  becaufe  the  Turning  of  the 
Plough  generally  makes  it  confiderably  narrower 
or  wider  ;  and  if  in  meafuring  down  the  Land, 
you  find  the  Breadth  is  not  nearly  equal,  ’tis  befi 
to  meafure  crofs  the  Land  oftener,  as  at  every  3 
or  4  Chains  Length,  and  adding  the  feveral 
Breadths  together,  divide  that  Sum  by  the  Num¬ 
ber  of  Breadths,  for  the  equated  Breadth  :  And 
for  this  Prafbice,  half  the  Four  Pole  Chain  is 
mod  convenient,  rememhring  either  to  fet  them 
down  as  whole  Chains,  or  to  make  ’em  fo,  when 
you  caff  tip  the  Content. 


The 
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The  leveral  Furlongs  in  Common  arable  Fields, 
may  be  accounted  as  fo  many  particular  Encio- 
lures,  and  mealured  after  the  lame  Manner,  by 
letting  up  Marks  at  the  Extremities  of  the  Fur¬ 
long,  and  meafuring  the  Angles  by  the  Theodo¬ 
lite,  as  before  directed  ^  and  as  you  pafs  along 
the  Station-Lines,  you  may  from  thence  take 
Oifsets  to  each  Man’s  particular  Lands  j  and  a- 
gainft  that  Offset  write  the  Name  of  the  Owner 
or  Tenant  :  And  when  you  plott  that  Furlong, 
you  may,  by  thole  Directions  in  your  Field-Book 
(  if  you  will  take  the  Pains,  which  is  not  a  little  ) 
exprels  each  particular  Land  in  your  Draught, 
with  its  Buttings  and  Boundings  (  but  the  But¬ 
tings  and  Boundings  of  Land  in  Common-Fields 
is  neceflarily  exprelfed  in  all  Cafes  )  :  An  Example 
of  this  is  needlefs,  only  it  may  be  added,  that  in 
the  Survey  of  a  large  Common-Field,  ’tis  later  to 
divide  it  in  Parcels,  as  leparate  Fields,  keeping 
good  Marks  at  the  Stations,  than  to  venture  the 
Cloling  of  t^he  Plott,  by  going  round  it  all  at  once, 
and  dividing  it  into  Parcels  afterwards. 


C  H  A  E 
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CHAP.  VI. 

iThe  (^Manner  of  Laying-out,  or 
Dividing;  Landt 

o 

SECT,  I. 

PROBLEM  1 

F  any  Quantity  of  Acres  be  given,  to 
be  laid  out  in  a  Square  Figure,  annex 
to  the  Number  of  Acres  given  5  Cy¬ 
phers,  Which  will  turn  the  Acres  into 
icgiare  Links  j  then  from  the  Number 
thus  encreafed,  extraft  the  Square  Root,  which 
fliall  be  the  Side  of  the  propofed  Square. 

So  if  you  would  cut  out  of  a  Corn-Field  one 
fquare  Acre,  add  to  t  five  Cyphers,  and  then  it 
will  be  100000,  the  Root  of  which  is  3  Chains,  16 
Links,  and  lome  thing  more  for  the  fide  of  that  Acre, 

Problem  2.  If  you  would  lay  out  a  given  Quan¬ 
tity  of  Acres  in  a  Parallelogram,  whereof  one  Side 
is  given.  — Fil'd,  turn  the  Acres  into  Iquare  Links, 
by  adding  5  Cyphers*,  and  divide  that  Number 
thus  encreafed  by  the  given  Side,  the  Quotient 
will  be  the  other  Side,  as  if  100  Acres  was  to  be 
laid  out  in  a  Parallelogram,  one  Side  whereof 
ihall  be  20  Chains*,  therefore  to  the  100  Acres  I 
add  5  Cyphers,  which  divided  by  20  Chain,  the 

Length 
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Length  of  the  given  Side,  the  Quotient  is  50 
Chains  for  the  Length  of  the  other  Side. 

Problem  3 .  If  you  would  lay  out  a  Parallelo¬ 
gram  that  fhall  be  4,  54  <5,  (pc.  Times  longer  than 
it  is  broad.  Firft,  turn  the  given  Quantity  of 
Acres  into  Links,  as  before,  which  Sum  divide 
by  the  Number  given,  for  the  Proportion  between 
the  Length  and  Breadth,  as  4,  <r,  <5,  (pc.  the 
Root  of  the  Quotient  will  fhew  the  fhorteft  Side 
of  fuch  a  Parallelogram :  As  if  it  was  required  to 
lay  out  100  Acres  in  a  Parallelogram  that  fhall 
be  5  Times  as  long  as  broad;  firft,  to  the  ioo 
Acres  add  5  Cyphers,  and  it  makes  icoocooo; 
which  Sum  divide  by  s,  the  Quotient  is  2000000* 
the  neared:  Root  of  which  is  14  Chains,  14  Links, 
and  that  fhall  be  the  fhorteft  Side  of  fuch  a  Pa¬ 
rallelogram  ;  and  by  multiplying  that  14  Chains, 
14  Links,  by  5,  ihews  the  longed  Side  thereof  to 
be  70  Chains,  70  Links. 

Problem  4.  If  you  would  make  a  Triangle  that 
fhall  contain  any  Number  of  Acres,  being  confined 
to  a  certain  Bale:  Firft,  double  the  given  Num¬ 
ber  of  Acres,  to  which  annex  5  Cyphers,  and  di¬ 
vide  that  Sum  by  the  Bafe,  the  Quotient  will  be 
the  Length  of  the  Perpendicular  :  As  if  the  Bale 
given,  be  40  Chains,  upon  which  I  am  to  make  a 
Triangle  that  fhall  contain  100  Acres;  firft,  I 
double  the  Number  of  Acres,  and  annexing  5  Cy¬ 
phers  thereto,  1  divide  it  by  40  Chains,  the  li¬ 
mited  Bafe,  fo  fhall  the  Quotient  be  5  o  Chains ; 
for  the  Height  of  the  Perpendicular,  which  I  fet 
on  any  Part  of  the  Bafe,  and  from  the  Extremi¬ 
ties  thereof,  draw  the  other  Two  Sides,  which 
fhall  form  the  Triangle  required. 

So  if  when  you  are  laying  out  a  new  Piece  or 
Land  of  any  given  Content,  altho'  you  meet  in 
your  Way  with  100  Lines  and.  Angles,  yet  you 

K  may* 
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may,  by  making  a  Triangle  to  the  firft  Station 
you  began  at,  cut  off  any  Quantity  required. 

SECT.  II. 


Of  Dividing  Lands. 


EXAMPLE  I. 

'Uppole  it  was  required  to  divide  Fig.  29,  whole 
Content  is  ioi,  3  R*  22  P.  into  2  equal 
Parts,  by  a  Line  drawn  parallel  to  a,  b. 

Firft,  the  Acres,  Roods  and  Poles  muft  be  rt- 
duced  into  fquare  Links,  which  may  be  done  thus  : 


If  the  Roods  are 


\  4°/ 

add  J  80  V  to  the  Poles, 

,3J>  CI2°  S 
and  to  the  Sum  annex  4  Cyphers  3  divide  this 

lad  by  id,  and  write  the  Quotient  Figures,  if 
they  be  5,  after  the  Acres.  But  if  the  Quotient 

Figures  are  but  {4}  write  R}  Cyphers 

after  the  Acres,  and  then  the  Quotient  Figures  3 
lo  will  you  have  the  fquare  Links  required. 

Therefore  10  A.  3  R.  22  P.  reduced  into 
Iquare  Links,  will  ftand  thus  : 


r  120 

3  1 6  (1420000  (88750 
£  Square  Links- 1088750 

Having  reduced  the  Acres,  & ?c.  into  Square 
Links,  they  make  1088750,  the  half  of  which  is 
544375,  next  draw  a  Line  by  guefs  parallel  to  a,  b? 
as  the  Line  r,  d ,  and  then  cad  up  the  Content  of 
the  Figure  a7  <r/,  c,  b,  which  fuppole  494375  Square 
Links  Ids  than  544375,  by  50000  Square  Links, 
which  iliews  that  the  Partition-Line  mud  be  let 
forwarder  from  b9  a. 


Now 
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Now,  in  order  to  know  how  much  c7  d7  muft 
be  fet  forwarder,  I  divide  the  Excefs  50000  Square 
Links  by  the  Length  of  the  Line  c7  d7  953  Links, 
and  it  quotes  5  2  Links  3  therefore  from  c7  I  let 
off  5  2  Links,  and  draw  the  Line  /,  e7  parallel  to 
b7  a7  and  it  will  be  feifficiently  near  the  Partition- 
Line. 

This  is  performed  by  the  fecond  Problem  of 
the  laft  Section  3  but  if  thofe  Parts  of  the  Boun¬ 
ders  c7  /,  d7  e7  be  not  nearly  parallel,  then  his  bell 
to  draw  a  Triangle  to  r,  d7  inftead  of  the  Paral¬ 
lelogram  c9  /,  dy  e. 

But  if  Cy  d7  had  cut  off  the  Quantity  a7  d7  c7  b7 
greater  than  that  required,  then  the  Partition-Line 
had  been  more  towards  a7  b7  whofe  Diftance  might 
be  found  as  before. 

*»  f 

Examp .  2.  Suppofe  it  was  required  to  cut  off 
from  Fig>  30,  6  Acres  towards  g7  /,  by  a  Line 
drawn  from  a  given  Point  in  the  Bounder  gy  d7 
at  a. 

Firft,  reduce  the  given  Quantity,  6  Acres,  into 
Square  Links,  and  they  will  be  6000003  and  then 
draw  the  Line  a7  b7  by  Guefs,  from  the  given 
Point  ciy  and  call:  up  the  Content  of  g7  a,  b7f7 
which  amounts  to  43 1 58°  Square  Links,  which  is 
too  little. 

Next  draw  the  Lille  a7  e7  from  the  Point  a7 
forming  the  Triangle  a7  b7  e7  whofe  Content  is 
235600,  which  added  to  the  Part  g7  a7  b7  f7 
amounts  to  667280,  which  is  more  than  the  given 
Quantity  600000,  by  67280  Square  Links  5  there¬ 
fore  the  Partition-Line  paffes  between  e7  and  b. 

Now  divide  the  Excefs  67280,  by  380,  half 
the  Length  of  the  Perpendicular  a7  c7  in  Links, 
the  Quotient  is  77  Links,  which  fet  oh  from  e7 
towards  b7  and  draw  a7  d7  which  is  the  true  Line 
of  Partition- 

K  2  Bxafnpt. 


132  The  Yradkal  Surveyor.  Chap.  VI. 

Examp .  3.  Suppole  Fig.  31,  was  to  be  divided 
equally  amongft  Three  Tenants,  in  fuch  Manner 
tliat  the  dividing  Lines  may  pafs  through  the 
Pond  o7  in  the  Middle  of  the  Field,  fo  that  each 
Tenant  may  have  the  Benefit  of  the  Water. 

Fir  ft  7  Reduce  the  whole  Figure  into  Square 
Links,  and  it  will  be  found  to  contain  14774 10  3 
then  each  Tenant  mull:  have  One  Third  Part 
thereof,  viz.  492470  Square  links. 

From  <?,  to  any  Two  Angles,  as  a,  and  b7  draw 
the  Lines  oa,  ob ,  forming  the  Triangle  a,o,b\ 
which  being  call:  up,  amounts  to  291984  Square 
Links,  which  is  too  little. 

To  the  next  Angle  /,  draw  0,  /,  forming  the 
Triangle  a,  0 ,  /,  which  being  caft  up,  amounts 
to  231000  Square  Links,  which  added  to  the 
Triangle  a ,  0,  b,  gives  522984,  which  exceeds 
the  Quantity  required  by  70514  Square  Links. 

Divide  the  Excefs  30514,  by  347,  half  the 
Length  of  the  Perpendicular  0 ,  g,  and  lay  the 
Quotient  87,  from  f)  to  b,  and  fo  fhall  b,o,b,ayg, 
be  One  Third  Part  of  a,  b,  c,  d,  e,  f. 

Next  draw  the  Line  0,  e ,  to  the  next  Angle  e, 
and  caft  up  the  Content  of  0,  e,  /,  amounting  to 
256410  Square  Links  3  to  which  add  the  Triangle 
bj  0,  /,  30514  Square  Links,  the  Sum  is  286924, 
which  is  too  little. 

Therefore  draw  0,  d,  to  the  next  Angle  d,  and 
caft  up  the  Content  of  o7  e,  d,  265500  Square 
Links,  to  which  add  h,  o7  e,  /,  286924,  their 
Sum  is  5  5  2424  Square  Links  3  which  is  more  than 
the  Third  Parc  of  a,  b,  r,  d,  e,f,  by  59954  Square 
Links. 

Divide  the  Excels  59954,  by  295,  half  the 
Length  of  the  Perpendicular  0,  /,  and  lay  the:. 
Quotient  203  Links  from  d.}  to  k,  and  draw  0,  k 
io  ihall  Fig.  3 1,  be  divided  into  3  equal  Parts,  by 
the  Lines  b,  hy  o7  and  h7  f7  k,  o7  and  ky  d7 

c,  b7  o7 
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c,  b7  oy  as  was  required  5  and  the  Pond  o7  laid  out 
to  each  Tenant  apart. 

Thde  3  Examples  exprefs  all  the  Variety 
that  moft  commonly  conies  in  Practice  3  for  either 
the  Partition-Line  is  required  to  be  Parallel  to 
feme  other  Line  aligned  3  or  to  pafs  through 
feme  given  Point  in  the  F ence  3  or  to  pafs  thro’ 
a  Point  affigned  in  die  Land. 

If  a  Piece  of  Common  was  to  be  divided  a- 
mongif  feveral  Tenants,  in  Proportion  to  the  Rent 
which  each  pays  for  his  Farm :  The  Numbers 
reduced  to  the  lowed:  Denomination  (except  you 
exprefs  the  Parts  of  Acres  and  Pounds  by  Deci¬ 
mals,  which  is  better  )  the  Rule  is  : 

As  the  Sum  total  of  all  the  Tenants  Rent,  is  to 
the  whole  Number  of  Acres  in  the  Piece  of  I, and 
contained  3  fo  is  each  particular  Tenant’s  Rent,  to 
the  Number  of  Acres  to  be  laid  out  for  his  Part  : 
This  is  very  plain,  and  needs  no  Example. 

So  if  a  Piece  of  Common  was  to  be  enclofed, 
and  divided  among!!  feveral  Tenants,  according  to 


the  Number  of  Bead-Gates  which  each  1  enant 
hath  in  the  Common,  it  is  to  be  performed  (mu- 


tatis  mutandis)  by  the  lame  Rule. 


There  is  no 


Seed  of  Direction  how  to  male 
the  Lines  on  the  Land  in  the  fame  Pofition  as  on 


the  Paper-Plot,  by  carrying  the  Chain  in  aftrait 
Line  from  Point  to  Point,  on  the  Land  it  fell,  as 
divided  on  the  Paper:  Only  take -Notice,  that 
the  larger  the  Scale  is,  by  which  the  Plott  is  laid 


the 


r> 

Paper 


the  ex  abler  will  the  odd 


down  on 

Links  of  each  lane  be  eftimated  by  the  Scale, 
in  order  to  transfer  thole  Lines  to  the  Land. 

But  i  f  you  are  to  divide  a  Wood,  or  very7 
hilly  Ground,  lb  that  you  can’t  fee  the  Marks 


from  Side  to  Side,  do  thus  : 

Be  fare  to  beep  good  Marks  at  every  Station, 
as  you  meafure  round  it,  that  you  may  find  the 

K  3  Hole 
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Hole  at  each,  in  which  the  Staff  flood  }  then  ha¬ 
ving  plotted  the  Wood,  and  divided  it  on  the 
Paper-Plott,  in  fuch  Manner  as  defir  ed,  plant  the 
Center  of  the  Theodolite  dire&ly  over  that  Point 
in  the  Station-Line  on  the  Land  where  the  divi¬ 
ding  Line  cuts  it,  on  the  Paper-Plott,  and  bring 
the  Index  to  36 o,  or  let  it  in  the  fame  Poiition 
as  it  was  at  the  forward  Station  when  you  mea- 
lured  that  Angle,  turning  about  the  Inftrument, 
till  the  Hair  in  theTellefcope  cuts  the  laid  Mark*, 
lb  that  the  Tellefcope  be  fet  exactly  in  the  Di¬ 
rection  of  the  prefent  Station-Line,  where  the 
Dividing-Line  cuts,  and  there  fcrew  the  Instru¬ 
ment  fail:  then  meafure  with  your  ProtraClor  on 
the  Paper-Plott,  the  Angle  which  the  Dividing- 
Line  makes  with  the  prefent  Station-Line  ^  and 
turn  about  the  Index  on  the  Limb  to  the  fame 
Angle  ^  fb  fhall  the  Tellelcope  be  fet  in  the  Di¬ 
rection  of  the  Dividing-Line  3  then  by  looking 
through  the  Tellelcope,  you  may  caufe  Staves  to 
be  fet  up  in  the  fame  Direction  :  And  thus  pro¬ 
ceed  in  a  flrait  Line,  till  you  are  far  enough  in 
the  Wood,  or  quite  through,  if  it  be  divided  by 
one  Line  *,  but  if  by  two  Lines,  you  mufl  conti¬ 
nue  them  till  they  meet  one  another,  as  in  the 
Paper-Plott. 

The  fame  Thing  may  be  performed  by  the 
plain  Table,  or  the  Chain  only  ^  but  thofe  Inflru- 
ments  are  not  fb  convenient  to  meafure  a  Wood, 
or  hilly  Ground,  as  the  Theodolite. 
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SECT.  III. 

How  to  reduce  Cuftomary  into  Statute  Me  a  jure, 

IF  you  would  change  Cuftomary  into  Statute 
Mealure,  £5?  e  contra ,  the  Rule  is  :  As  the 
Square  of  one  lort  of  Mealure  is  to  the  Square  of 
the  other,  lo  is  the  Area  of  the  one,  to  the  Area 
of  the  other. 

In  lome  Parts  of  England ,  they  account  18, 
in  feme  20,  22,  &c.  Feet  to  a  Pole  or  Perch, 
and  160  fuch  Perches  to  make  an  Acre,  which  is 
called  cuftomary  Mealure  \  whereas  our  true  Mea- 
lure  of  Land,  by  Ada  of  Parliament,  is  but  160 
Perches  to  an  Acre,  accounting  16  Feet  and 
an  half  to  the  Perch. 

So  if  a  Field  meafured  by  a  Perch  of  18  Feet, 
accounting  160  luch  Perches  to  the  Acre,  doth 
contain  100  Acres,  how  many  Acres  lhall  the 
lame  Field  contain  by  the  Statute  Perch  of  16  f 
Feet  ?  Say,  As  the  Square  of  18  Feet,  Quiz.) 
924,  is  to  100  Acres,  lb  is  the  Square  of  16  1, 
Feet,  ( viz.  272,  25,^  to  1 19  fo  of  an  Acre 
Statute. 


% 

C  H  A  P. 


ig6  The  Practical  Surveyor.  Chap.  VII. 


CHAP.  VII. 


General  Qbjervations  touching  the 
Surveying  and  Plotting  of  Roads , 
Rivers ,  &e.  With  fort  Hints 
how  to  make  the  Draught  of  a 
County ,  or  ground  Rlott  of  a  City, 
&c» 


N  this  Seventh  Chapter  I  have  added 
general  Directions  for  Meafiiring  of 
Roads  ,  &c.  omitting  particular 
Forms  of  Charts,  as  fac  ftmiles , 
which  would  take  up  more  Room 
than  can  be  fpared  in  this  fmall  Tra£fc^  and  in¬ 
deed  if  the  feveral  Varieties  that  occur  in  thele 
large  and  ipacious  Works  were  infected,  it  would 
fwell  to  a  large  Volume:  But  fince  the  Survey¬ 
or’s  Judgment  in  contriving  and  carrying  on  his 
Work  muft  be  his  bed:  Guide*,  thele  few  Obfer- 
vations  may  lerve  as  Memorandums  of  the  mod: 
necedary  Things  in  Practice,  which,  together 
with  other  Rules  before  laid  down  in  this  Traft, 
may  perhaps  be  a  fufficient  InftrudHon  for  the  Per¬ 
formance  of  any  Thing  of  this  Nature., 


SECT. 
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SECT.  I. 

General  Direct  ions  for  making  a  Draught  of 
the  Roads  lying  through  any  County ,  &c. 

INftruments  fitteft  for  this  Purpole  are  1.  the 
Theodolite  as  before  delcribed :  The  Angles 
which  each  Station-line  on  the  Road  makes 
with  the  Meridian,  being  oblerved  by  the  I  imb 
in  the  lame  Manner,  as  before  delcribed  in  Chap. 
III.  and  the  Bearings  of  the  leveral  Remarks 
from  thence  by  the  Needle.  2.  The  Wheel  or 
Way-wiler  to  mealure  the  Length  of  the  lanes, 
by  driving  the  Wheel  on  the  Road  before  you, 
lb  fhal]  the  Hands  on  the  upper  Part  of  the  In- 
ftrument  fhew  how  many  Miles,  Phirlongs,  and 
Poles  you  go  at  one  Time  from  any  Station.  3. 
The  Protra&or  as  before  defcribed :  A  neat  dia¬ 
gonal  Scale  of  Brafs  and  a  good  Pair  of  Com- 
palfes,  or  rather  a  Pair  of  beam  Compalfes,  with 
Inch  a  Scale  on  the  Beam  as  fhall  be  agreeable  to 
the  Largends  of  your  Plott  •,  for  thereby  you 
may  lay  down  the  Length  of  your  Lines  much 
exaCter  than  by  any  other  Way,  by  letting  one 
Foot  of  the  Compalfes  at  one  End  of  the  Line, 
and  moving  the  Socket  on  the  Beam  to  one  of 
the  equal  Divilions  near  the  other  End  of  the 
Line  you  are  about  to  lay  down,  rep  relenting 
Chains  or  Furlongs  *,  and  then  you  may  bring  the 
Point  of  the  Compals  which  hands  perpendicu¬ 
lar  on  the  Paper  to  the  Parts  of  that  equal  Di¬ 
vision,  reprefenting  Links  or  Poles  by  the  Help 
of  a  imall  Screw,  there  being  Divilions  on  the 
Edge  of  the  Socket  Hiding  dole  on  the  Beam 
according  to  Norms' s  Projection  lb  that  the  Links 
of  a  Chain  or  Poles  of  a  Furlong  are  eftimated 
in  the  fame  Manner  as  the  Minutes  of  a  Degree 

on 
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on  the  Limb  of  the  Theodolite ;  for  in  thefe  large 
Plans  where  the  Diftances  of  Places  are  deter¬ 
mined  by  the  Interfe&ion  of  Right-lines  from 
your  Stations )  thofe  flationary  Diflances  ought 
to  be  laid  down  as  accurately  as  may  be,  for 
where  a  Mile  is  laid  down  in  the  Compafs  of 
an  Inch,  a  Point  is  confiderable. 

In  order  therefore  to  make  a  Draught  of  the 
principal  Roads  that  lye  through  any  County, 
&c.  firft  begin  at  fbme  noted  Market  Town,  or 
rather  at  the  County  Town,  placing  the  Theo¬ 
dolite  at  fome  remarkable  Church,  &c.  then  ha¬ 
ving  a  Field-book  with  large  Margins  to  enter 
the  Remarks,  and  the  middle  Column  reprefent- 
ing  the  Station-Lines  divided  into  three  Parts, 
at  the  Head  of  each  of  which  write  M.  for 
Miles,  F.  for  Furlongs,  and  P.  for  Poles. 

When  you  begin  your  Journey  at  the  Top  of 
the  Field-book  write  the  Name  of  the  Place 
where  you  begin  your  Work,  and  making  0  i. 
in  the  Field-book  to  reprelent  the  firffc  Station  : 
Send  fome  Perfbn  forwards  on  the  Road,  with  a 
white  Flag  in  his  Hand,  as  far  as  you  can  fee  \ 
and'then  by  fome  known  Sign  caufe  him  tofland-, 
then  bring  the  Index  to  360,  on  the  Limb,  and 
turn  the  Inflrument  into  the  Direction  of  the 
Meridian,  and  there  fix  it-,  then  dire£l  the  Tel- 
lefcope  to  the  Period  on  the  Road,  and  note  the 
Degrees  cut  on  the  Limb  for  the  bearing  of  the 
firfl  Station-Line. 

Put  the  Hands  to  the  Beginnings  of  the  Num¬ 
bers  on  the  Plate,  and  bring  the  Wheel  to  the 
Station,  then  caufe  one  to  drive  it  from  the  Place 
where  your  Inflrument  flood  towards  the  Man 
on  the  Road,  ’till  you  fee  fbme  remarkable  Ob¬ 
ject  on  either  Side  thereof:,  there  let  him  flop 
and  direfl  the  Tellefcope  to  that  Objeft,  and 
note  the  Degrees  which  the  Needle  points  to  in 
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the  Box,  and  at  what  Biftance  the  Inftrument  is 
planted  from  the  lafc  Station,  together  with  the 
Name  of  the  Objeft  to  which  the  Tellefcope  was 
direfted. 

Having  entered  this  in  the  Field-book,  go  on 
with  the  Wheel  till  you  lee  fomething  elle  re¬ 
markable  on  either  Side  of  the  Road  \  there  flop 
and  take  a  Bearing  there:,  and  in  this  Manner 
proceed  till  you  come  up  to  the  Man  at  the  lecond 
Station,  oblerving  as  you  go  along  on  the  Road 
from  Station  to  Station:  Firft,  what  by  Lanes, 
or  Roads  you  meet  with  in  your  Way,  whether 
they  be  to  the  right  Hand  or  to  the  left,  and 
to  what  Places  they  go,  and  how  they  incline, 
whether  forwards  or  backwards,  or  whether  they 
be  at  right  Angles  with  the  Road  you  are  mea- 
furing,  and  note  it  down  in  the  Field-book  with 
two  Lines  thus  =  on  the  right  or  left  Side  of 
the  Station-line  *,  that  is,  if  the  Road  or  Lane 
be  on  the  right  Hand,  then  place  it  on  the  right 
Hand  *  but  if  the  Road  be  on  the  left  Hand, 
then  place  it  on  the  left :  If  the  Road  doth  in¬ 
cline  forwards,  then  make  it  on  either  Side  of  the 
Lane  or  Road  thus  ^  :  If  the  Road  or  Lane  in¬ 
cline  backwards,  then  mark  it  thus  :  If  it  be 
at  right  Angles  with  the  Road  you  mealure,  then 
mark  it  down  thus  :zj  :  If  another  Road  erodes 
that  you  are  upon,  note  it  thus  ^  :  Likewile  fet 
down  at  what  Biftance  from  your  Stations  the 
Lanes  or  Roads  do  turn  out  from  the  Road  you 
mealure,  viz.  at  lb  many  Furlongs,  &c.  a  Road 
to  the  Right  or  Left  to  luch  a  Place. 

Likewile,  when  you  pals  over  any  Bridge, 
note  it  in  the  Field-Book,  with  the  Diftance 
from  the  laft  Station  }  as  allb  the  Name  of  the 
Water  that  runs  under  it,  and  from  whence  it 
hath  its  Rile,  and  where  it  doth  empty  it  felf; 

So 
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So  muld  you  do  when  yon  pals  over  any  Ford  or 

RilL 

Note  down  alio,  when  you  alcend  an  Hill,  and 
when  you  come  to  the  Top  thereof,  and  when 
you  delcend  the  lame,  and  come  to  the  Bottom 
thereof. 

When  you  pals  through  any  Town  or  Village, 
note  at  how  many  Miles,  Furlongs,  and  Poles 
you  enter  the  fame  5  and  at  how  many  Miles,  £5 >c. 
you  leave  it,  and  whether  the  Houles  be  dole,  or 
Scattering,  or  on  the  Right  or  Left  Side  of  the 
Road,  or  on  both  Sides  thereof  3  alio  write  down 
the  right  Name  thereof  *  and  if  a  Market-Town, 
take  Notice  on  what  Day  the  Fairs  or  Market 
is  kept  }  and  by  what  Officers  the  T own  is  go¬ 
verned. 

Note  down  alfo  the  Mills  that  are  on  the  Road, 
whether  Water-mills,  or  Wind-mills,  and  the  Di¬ 
ftance  from  your  laft  Station.  If  there  be  any 
’lone  Churches  on  the  Road,  note  them  down 
by  their  Names,  and  whether  they  be  Towers  or 
Spires,  with  their  Dildance  from  your  laft  Sta¬ 
tion. 

In  your  meafuring  along  the  Road,  if  you  lee 
any  Churches,  Manfion-Houles,  Beacons,  Wind¬ 
mills,  Towns,  Villages,  or  any  other  Thing  re¬ 
markable,  you  muft  take  a  Bearing  to  each,  no¬ 
ting  down  in  your  Field-Book,  the  Name  of  the 
Place,  and  how  it  does  bear,  and  at  what  Diftance 
from  your  laid  Station  you  took  this  Bearing. 

Then  in  your  meafuring  forwards,  at  as  great 
a  Diftance  as  you  can,  take  another  Bearing  to 
thole  Places  you  took  laid,  provided  you  may  but 
fee  them,  and  note  the  Name  of  the  Places,  and 
how  they  bear,  and  at  what  Diftance  from  your 
laid  Station,  as  before. 

Oblerving  theft  Directions,  proceed  with  your 
Work  on  the  Road  as  far  as  you  can  go  the  fifld 

Day, 
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Day,  entring  the  Several  Observations  in  as  plain 
and  fair  a  Manner  as  poftible  in  the  Field-Book, 
and  then  it  may  be  convenient  to  protraT  that 
Day’s  Observations,  before  you  go  any  further. 

Therefore,  on  the  Paper  or  Parchment,  on 
which  you  draw  the  foul  Draught,  let  there  be 
ruled  Meridian-Lines  all  over,  exaftly  parallel  to 
one  another  and  chufing  a  proper  Place  in  one 
of  the  Lines,  to  reprefent  the  firft  Station,  draw 
an  occult  Line  from  thence,  making  liich  an  An¬ 
gle  with  the  Meridian,  as  you  obierved  the  firft 
Station-Line  to  do,  when  you  directed  the  Tel¬ 
le  Scope  to  the  Man  ftanding  in  the  Middle  of  the 
Road. 

When  you  have  drawn  the  Station-Line  in  its 
true  Pofition,  Set  thereon  the  feveral  Diftances 
from  the  laft  Station  very  exaftly,  at  which  you 
made  any  Remarks,  as  you  find  ’em  noted  in  the 
,  Field-Book  3  and  make  a  Small  Prick  at  each,  in 
the  Station-Line  :  Then  having  made  the  Station- 
Line  of  its  juft  Length,  proceed  to  lay  down  the 
feveral  Objects  you  obierved  on  each  Side  the 
Road,  in  their  true  Situation  *,  as  fuppofe  a  Stee¬ 
ple  that  Stands  at  a  Diftance  from  the  Road,  viz. 
a  Mile  or  two  3  lay  the  Center  of  your  Protra¬ 
ctor  on  the  Place  at  which  you  took  the  Bearing, 
thus,  (  at  lb  many  Poles,  Diftance  from  Such 
a  Station,  Such  a  Steeple  did  bear  from  you 
>07 °,  4ch  )  therefore,  againft  the  Degrees  of 
Bearing  make  a  Mark,  and  draw  a  Line  at 
Length. 

Then  at  the  fecond  Place  in  the  Station-Line, 
where  you  obierved  this  lame  '  Steeple  to  bear 
from  you,  lay  the  Center  of  your  Protractor, 
and  againft  the  Degrees  of  Bearing  make  a  Mark, 
and  like  wile  draw  a  Line  at  Length*,  and  where 
this  laft  Line  of  Bearing  doth  inter  left  the  firft 

Line 
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Line  of  Bearing,  there  place  the  Steeple,  with 
the  Body  of  the  Church  to  the  Eaft  Side  thereof 

All  Wind-mills,  eminent  Houles,  or  other  Re¬ 
marks  that  are  diftant  from  the  Road,  you  muft 
protraft  in  the  lame  Manner  as  you  did  the 
Church,  by  the  Bearings,  and  likewise  write  down 
the  Name  of  each  5  and  if  you  protract  a  Village 
that  Hands  at  a  Diftance  from  the  Road,  you 
mull  fignify  by  Writing  the  lame,  that  it  is  a 
Village:,  but  that  you  may  know  Market-Towns 
from  Villages,  write  the  Name  of  the  Market- 
Town  in  a  different  kind  of  Letter  5  and  if  you 
protraft  a  Village  that  is  in  the  Road,  with  Hou¬ 
les  Mattering,  you  mult  place  your  Houfes  feat- 
-  tering  on  the  Right  or  Left  Hand  the  Road,  as 
you  noted  them  in  the  Field-Book. 

You  mull:  protract  the  Road  all  along  with  two 
Lines  parallel  one  to  the  other.  If  your  Road 
have  Hedges  on  both  Sides,  then  draw  your 
Lines  black  but  if  your  Road  be  open  Way, 
then  draw  it  with  prick’d  Lines  alio  you  may 
infer t  the  Quality  of  the  Ground,  whether  it  be 
a  Common,  Moor,  or  arable  Land. 

If  the  Road  pals  through  a  Wood,  then  make 
little  Trees  on  both  Sides  the  Road,  to  fignify 
the  fame  ib  far  as  the  Wood  goes. 

If  the  Road  paffes  over  an  Hill,  you  muft  at 
the  Beginning  where  the  Hill  doth  afeend,  ftiadow 
very  deep,  and  as  the  Hill  doth  more  and  more 
afeend,  you  muft  iliadow  it  lighter,  till  you  come 
to  the  Top  thereof:  But  if  the  Hill  makes  an 
Angle  of  above  5  or  6  Degrees,  or  thereabouts, 
and  the  Height  be  above  a  Furlong,  you  muft 
find  the  horizontal  Line  of  that  Hill,  and  p  rot  raft 
th.it,  otherwile  a  great  Error  may  enfue. 

If  there  be  a  Village  or  Town  on  the  Side  of 
the  Hill,  you  muft  fhadow  it  like  wife,  fo  that 
the  Houfes  may  be  feen.  If  the  Remarks  that 
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are  at  a  Diftance  from  the  Road  Hand  on  an 
Hill,  make  an  Hill  to  reprelent  the  fame. 

If  your  Road  pafs  by  or  through  a  Park,  Fo- 
reft  or  Chafe,  write  down  on  your  Road  pro- 
traced,  where  you  did  enter  the  fame,  and  where 
you  did  leave  it,  writing  the  Name  thereof  among 
the  Trees. 

If  your  Road  pafs  over  a  Ford,  draw  the  Ri¬ 
ver  quite  crofs  the  Road,  to  dignify  there  is  no 
Bridge,  and  write  the  Name  of  the  Ford  ^  but 
if  there  be  a  Bridge,  then  draw  the  River  on 
both  Sides  the  Road,  Till  it  touch  the  Parallel 
Lines  ^  and  write  the  Name  both  of  the  Bridge 
and  of  the  River  *,  likewife  write  on  that  Side  of 
the  Road  that  the  Stream  runs  from  you,  and 
at  what  Place  the  River  doth  empty  it  felf^  and 
on  the  other  Side  of  the  Road  write  from  whence 
the  Water  or  River  hath  its  Rife,  if  you  can 
learn  that  of  the  Inhabitants. 

All  Rills  you  may  fignify,  by  drawing  a  Line 
crofs  the  Road  *  and  Brooks  may  be  fignify’d  by 
drawing  Two  Lines  crofs  the  Road,  and  Rivers 
by  more  Lines,  together  with  the  Names  ^  for 
all  Rivers  have  Names,  but  Rills  and  Brooks 
have  none. 

It  will  likewife  be  neceffary,  that  you  take  No¬ 
tice  of  the  Quality  of  the  Way,  whether  it  be 
ftony  or  clayey  or  boggy,  and  write  it  down  on 
the  Road  that  you  have  protraCed  :  And  by 
this  Means  you  will  have  your  Road  mighty  full 
of  Remarks,  and  it  will  fhew  very  delightful.  - 


S  E  C  T. 
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SECT.  II. 

Containing  general  Directions  for  making  the 
Ploit  of  a  River  or  Brook ,  by  the  b tj ore- 
mention  d  Instruments. 

YJTrft,  when  you  come  to  the  Mouth  of  the 
Jj  River,  caufe  a  Man  to  go  and  (land  at  the 
next  Bend  thereof}  then  plant  your  Theodolite 
at  the  Mouth  of  the  River,  letting  your  Needle 
hang  direclly  over  the  Meridian-Line  in  the  Box  } 
there  fix  the  Inftrument  faft,  and  dire£t  your 
Tellefcope  to  the  Man  that  hands  at  the  next 
Bending  of  the  River,  and  note  down  the  An¬ 
gle  in  your  Field-Book,  as  you  did  in  the  Road. 

Then  caufe  the  Man  that  drives  the  Wheel, 
to  meafure  between  your  firft  Station,  and  the 
Man  at  the  next  Bending  }  and  note  that  down 
alfo  in  your  Field-Book,  under  Miles,  Furlongs 
and  Poles. 

Then  bring  your  Inftrument  to  the  Man  at  the 
firft  Bending  of  the  River,  and  caufe  that  Man 
to  go  forwards  till  he  finds  another  Bending, 
there  let  him  hand}  and  placing  your  Inftrument 
where  the  Man  laft  hood,  let  your  Needle  (  as 
before )  hang  direftly  over  the  Meridian-Line, 
and  there  make  your  Inftrument  faft  >  and  direct 
the  Tellefcope  to  the  Man  that  hands  at  the  next 
Bending  of  the  River,  and  note  down  the  Angle 
in  your  Field-Book,  as  you  did  in  the  former  : 
And  thus  muft  you  proceed  all  along  the  River, 
to  the  Head  thereof 

In  order  to  take  the  Breadth  of  the  River,  it 
will  be  convenient  to  fend  fome  Body  on  Purpole 
crofs  the  River,  in  a  Boat,  ( unlefs  a  Bridge  or 
Ferry  be  near,)  and  let  him  let  up  a  Staff  by 

the 
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the  Brink  of  the  River,  on  the  further  Side,  to 
which  Staff  take  a  Bearing,  from  the  Place  of 
your  Standing,  which  call  the  firft  Station  j  alio 
let  another  Stalf  be  fet  up  on  the  fame  Side 
where  you  hand,  and  call  that  the  lecond  Station, 
to  which  take  a  Bearing  alio.  Now  mealure  in 
as  ftrait  a  Line  as  poflible,  the  neareft  Diftance 
between  the  ift  and  2d  Stations,  and  that  Diftance 
note  in  the  Field-Book  with  the  Bearings* 

Plant  the  Theodolite  at  the  fecund  Station,  and 
take  a  Bearing  to  the  fame  Mark  on  the  further 
Side  of  the  River,  and  note  that  Bearing  alfb  in 
the  Field-Book. 

When  you  protract  thefe  Gbfervations,  lay  the 
Center  of  the  Protractor  to  0  r,  and  turn  it 
about  till  the  Diameter  be  parallel  to  the  Meri¬ 
dians  on  the  Paper,  then  againft  the  Degrees  of 
Bearing  from  0  1,  to  the  Mark  on  the  further 
Side  of  the  River  ^  and  alfo  to  0  2,  clofe  to  the 
Limb  of  the  ProtraCtor  make  2  Marks,  through 
which,  from  0  t,  draw  2  Lines  at  Length* 

Set  off  the  Diftance  between  the  2  Stations  on 
the  2d  Line,  and  mark  it  0  2,  to  which  Mark 
lay  the  ProtraClor  as  before,  and  againft  the  De¬ 
grees  of  Bearing  obferved  at  this  2d  ©  *,  to  the 
Mark  on  the  further  Side  of  the  River  make  a 


Mark,  through  which  draw  a  Line  at  Length  ; 
then  will  this  Line  interfeCt  the  firft  Line  drawn 
at  your  firft  Station,  fo  fhall  the  Point  of  Inter- 
feClion  fhew  the  Breadth  of  the  River. 

In  the  fame  Manner,  are  the  Diftance  of  the 
Churches,  &c.  from  your  Stations  on  the  Road, 
determined  5  and  in  chufing  the  Diftance  of  thefe 
Stations,  ’tis  very  neceffary  to  obferve  the  Rule 
laid  .down  at  the  Conclufion  of  Chap.  I. 

If  there  be  a  Ferry  over  the  River,  you  muft 
draw  the  River  to  its  true  Breadth,  and  make  a 
prick’d  Line  croft  the  River,  to  reprefent  the 

L  Paffage 
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Paftage  of  the  Ferry-Boat  *,  and  note  on  the  Side 
of  the  River  the  Name  of  the  Ferry. 

In  meafuring  on  by  the  River,  obferve  what 
Bridges  you  pais  by,  and  at  what  Diftance  from 
your  laft  Station  *,  allb  whether  they  be  of  Wood 
or  Stone,  and  by  what  Name  they  are  called  ^ 
alfo  take  Notice  o£  all  Corn-Mills,  Paper-Mills, 
{5V.  and  note  them  in  the  Field-Book,  in  the 
Column  of  Remarks,  with  their  Diftance  from 
the  Mouth  of  the  River,  and  your  laft  Station. 

Likewile  take  Notice  of  all  the  Sluices  ( if 
there  be  never  fo  many  )  that  are  on  the  River, 
and  of  ail  the  Locks  and  Flood-gates  as  you  pafs 
along,  with  their  Names,  if  they  have  any  *,  allb 
if  there  be  any  cut  Rivers  from  the  River  that 
you  are  meafuring,  note  where  it  goes  out  of  the 
River,  and  where  it  comes  in  again,  and  for  what 
End  it  was  lo  cut :  Alfo  where  any  Brook  or  Ri¬ 
ver  enters  into  that  you  are  meafuring,  note 
down  the  Place,  and  the  Name  of  the  River 
that  comes  in  ^  and  alfo  take  an  Account  of  thole 
Places  of  the  River  that  are  fordable,  and  note 
them  down  in  your  Field-Book :  And  in  all  thele 
Cafes,  exprels  the  Diftance  of  each  Remark  from 
your  laft  Station,  as  allb  their  Diftance  from  the 
Mouth  of  the  River. 

You  muft  alfo  note  in  your  Field-Book  all  the 
Towns  this  River  doth  run  through,  or  by,  with 
the  Towns  Names,  and  the  Diftance  from  your 
laft  Station  and  the  Mouth  of  the  River. 

You  muft  alfo  take  an  Account  *  of  all  the 
Churches  that  are  on  each  Side  the  River  within 
your  View,  by  taking  a  Bearing  to  them  at  two 
ieveral  Places,  as  you  did  on  the  Road  •,  and  note 
them  down  in  your  Field-Book,  with  the  Diftance 
of  the  Place  from  your  laft  Station,  where  you 
took  the  Bearing,  to  the  Steeple  both  Times  \ 
by  this  Means  you  will  come  to  know  how  far 

each 
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each  Church  is  diftant  from  the  River  :  The  feme 
you  mu  ft  do  by  all  the  Wind-mills,  great  Hcufes, 
noting  their  Names,  and  Places  of  Situation^ 
in  the  Column  of  Remarks  in  the  Field-Book. 

When  you  have  thus  meaiured  your  main 
River,  begin  to  meafure  the  feveral  Branches 
thereof^  for  there  are  but  few  Rivers  but  have 
Imaller  Rivers  running  into  them,  and  all  thole 
ftnall  Rivers  ought  to  be  done  with  the  like  Ex- 
aClnefe  with  the  great  ones. 

Notey  All  Rivers  that  are  navigable,  every 
Bending  of  them  muft  be  taken  exaCtly^  but  for 
other  fmall  Creeks  there  is  no  great  Need  y  for 
you  will  find  fuch  fmall  Brooks  to  have  a  Bend  at 
every  two  or  three  Poles,  nay  lometimes  le% 
therefore  they  are  to  be  taken  thus: 

Take  your  Sights  as  far  as  you  can  convenient¬ 
ly,  till  you  find  the  Brook  to  have  a  confide  ta¬ 
ble  Bending  and  if  your  Scale  will  permit,  you 
may  take  Offsets  to  reprefent  the  ftnall  Turnings 
and  Windings  thereof  as  in  Fig.  22 :  But  in  mea- 
Hiring  a  ftnall  Brook,  if  your  Scale  is  to  be  a 
Mile  or  two  in  an  Inch,  then  thefe  ftnall  Turn¬ 
ings  and  Windings  can’t  be  deferibed  in  the 
Map. 

The  Manner  of  protracting  thefe  Obfervations, 
is  the  feme  with  the  Roads,  except  the  Offsets 
from  the  Station-Line  to  the  Brink  of  the  River, 
and  its  Breadth,  which  are  particularly  to  be 
regarded* 
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SECT.  III. 

General  Directions  for  making  a  Map  of  a 

County ,  &c. 

FIrft,  from  the  County -Town,  or  other  Mar¬ 
ket-Town,  where  you  began  your  Work,  lay 
down  the  principal  Roads  throughout  the  County, 
protracting  them  truly,  as  you  obferved  them  in 
your  Survey,  inferring  the  Towns,  Villages,  great 
Houfes,  Crofs-Ways,  £5 V.  according  to  their  true 
Situation,  taken  at  Two  Stations,  as  you  went 
on  the  Road*,  fo  will  you  (if  Care  be  taken) 
have  the  true  horizontal  Tiftance  of  all  thoft  Pla¬ 
ces  within  Sight  of  the  Roads,  from  the  Road 
itfelf,  or  from  one  another. 

Secondly,  Lay  down  the  chief  River  that  runs 
through  the  County,  lo  will  you  have  the  Situa¬ 
tion  of  feveral  more  Towns,  and  other  Remarks, 
as  obferved  in  your  Survey  of  that  River  ^  and 
when  the  main  Rivers  are  done,  all  the  Branches 
muff:  be  protraded  with  the  like  ExaClnefs  }  for 
the  main  Rivers  and  Branches  being  exaCtly  done, 
will  be  a  great  Ornament  to  a  County  Map. 

Thirdly,  If  the  County  borders  upon  the  Sea, 
fir  ft  protraCt  the  Sea- Coaft:  exactly,  and  then  take 
a  Survey  of  and  plott  all  Rocks,  Sands,  or  other 
Obftacles  that  lie  at  the  Entrance  of  any  River, 
Harbour,  Bay  or  Road  upon  the  Coaft  of  that 
County,  by  going  out  in  a  Boat  to  iuch  Sands  or 
Rocks  that  make  the  Entrance  difficult  *  and  at 
every  confiderable  Bend  of  the  Sands,  take  with 
a  Sea-Compafs,  the  Bearing  thereof,  to  Two 
known  Marks  upon  the  Shore :  And  having  lb 
gone  round  all  the  Sands  and  Rocks,  you  may, 
Bpon  the  Plott  before  taken  of  the  Coaft,  draw 

Lines* 
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Lines,  which  Shall  interleCt  each  other  at  every 
considerable  Point  of  the  Sands  3  whereby  you 
may  give  good  Di regions  either  for  the  laying  of 
Buoys,  or  making  .Marks  upon  the  Shore,  for  the 
Direction  of  Shipping  *,  and  the  belt  Time  to  do 
this,  is  at  low  Water,  in  Spring  Tides* 

Fourthly,  Having  truly  protracted  the  print!-* 
pal  Roads,  Rivers,  &c.  with  the  Several  Remarks 
obferved  from  thence,  you’ll  find  molt  of  the  re¬ 
markable  Places  in  the  County  laid  down :  But 
in  Order  to  compleat  the  Work,  look  upon  Some 
old  Map  of  the  County,  and  contrive  3  or  4 
Market-Towns,  or  other  Towns,  to  meaSure 
through,  that  you  have  not  yet  laid  down,  and 
from  thence  to  other  Towns  or  Villages  \  and  fb 
do,  till  you  have  meafured  molt  or  all  the  Roads 
that  lead  from  Market-Town  to  Market-Town, 
taking  all  the  Remarks  you  can,  as  you  go  along  | 
and  if  you  find  any  thing  remarkable  in  the  old 
Map,  that  you  have  not  yet  taken  Notice  of, 
you  may  go  and  Survey  it.  And  thus,  by  Degrees, 
you  may  lb  finifh  a  County,  that  you  need  not 
lo  much  as  leave  out  one  Gentleman’s  HouSe  f 
for  fcarce  will  any  thing  remarkable  elcape  com¬ 
ing  into  your  View,  either  from  the  Roads,  Ri¬ 
vers,  or  Sea-Coaft. 

Fifthly,  When  you  are  in  a  Town,  you  may 
place  your  Instrument,  if  you  can,  upon  the  Stee¬ 
ple,  and  from  thence  take  the  horizontal  Angles 
to  others,  by  having  the  horizontal  Distance  of 
thole  2,  from  which  you  take  your  Angles  given  \ 
but  oblerve,  all  Churches  are  to  be  laid  down 
according  to  their  horizontal  Distance  one  from 
the  other :  Therefore,  if  the  Road  between  them 
be  over  Hills  of  a  considerable  Height,  the  Hy- 
pothenulal  Lines  on  the  Road  mult  be  reduced 
to  Horizontal 
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Sixthly,  All  Parks  and  Forefts  muft  be  truly 
laid  down  in  the  Map,  as  to  their  true  Bounds 
and  Situation  ‘7  and  all  remarkable  Lakes  of  Wa¬ 
ter  :  You  are  likewile  to  defcribe  the  Quality  of 
the  County,  whether  it  be  hilly  or  woody,  pla¬ 
cing  the  Hills  and  Woods  in  their  true  Places. 

Laftly,  Take  the  true  Latitude  of  the  Place,  in 
Three  or  Four  Places  of  the  County  j  which  put 
down  on  the  Edge  of  your  Map  accordingly. 

SECT.  IV. 

General  Directions  for  taking  the  Ground-plot t 
of  a  City  or  other  Town .  ' 

THE  Performance  of  this  Work  Is  very 
laborious,  and  you  mufl  be  careful  to  keep 
the  Field-book  in  a  plain  and  regular  Manner, 
otherwlfe  the  Multitude  of  Obfervations  and  Off- 
lets  will  be  apt  to  breed  Confuilon  *,  but  if  Care 
be  taken  therein  you’l  find  the  Work  not  very 
hard  to  be  done :  One  that  underftands  the  fourth 
Chapter  will  m  ike  no  Difficulty  of  this  Section, 
for  the  leveral  Streets,  Lanes,  c.  in  a  City  are 
lurvey:d  and  protrafled  in  the  fame  Manner  as 
the  Lane  Fig.  22.  The  leveral  Offsets  to  the 
Hordes,  Churches,  £5 fc.  all  along  the  Sides  of  the 
Street  being  taken  from  the  main  Station-line, 
running  through  the  middle  thereof,  in  fuch  Sort 
as  the  Offsets  are  taken  from  the  Station-line  to 
the  Hedges,  Gates,  &c.  on  the  Sides  of  the 
Lane. 

The  Inftruments  for  this  Purpofe  are,  1.  the 
Theodolite  as  before  delcribed,  to  meafure  the 
leveral  Angles  made  by  your  Station-lines,  as  they 
Incline  out  of  one  Street  into  another,  and  in  this 
Cafe  work  with  the  Limb  only,  but  never  truft 

to 
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to  the  Needle,  for  ( befides  the  Danger  of  its 
being  attracted  )  you  will  find  it  neceffary  to  lay 
down  every  Line  by  lome  other,  given  in  Politico 
in  the  Plott  it  lelf,  rather  than  by  the  Bearings 
from  the  Meridian. 

2.  The  Chain  3  and  becaufe  the  Ground-plott 
of  the  Houles,  Pavements,  are  generally  laid 
out  by  Foot  Mealure  3  therefore  let  every  Link 
thereof  be  a  Foot  long,  and  Fifty  of  thefe  Links 
will  make  the  Chain  of  a  lufficient  Length,  di- 
ftinguifhed  at  every  Ten  Links,  by  Marks,  as 
Gunter  s  Chain  is  :  But  if  the  Content  of  any 
Part  of  the  Plott  be  defired  in  Acres,  you  may 
reduce  the  Feet  in  any  Line,  to  Links  3  and  for 
this  Purpofe  the  Table  in  Chap,  I.  will  be  a  rea- 
dy  AlTiftant. 

3.  The  Offsett-Staff,  divided  alio  into  Feet, 

5  of  which  may  make  it  of  a  convenient  Length, 
becaufe  you  will  have  Occafion  to  mealure  many 
Palfages,  Alleys,  &c.  that  are  not  wider  3  allb 
at  one  End  of  the  Staff,  you  may  have  a  Piece 
of  about  3  Foot  joined,  like  the  Squares  of  a 
Drawing-Board  3  and  this  will  be  a  DireCHon  to 
mealure  the  Offsets  from  the  Chain,  at  Right- 
Angles. 

4.  The  Scale,  (or  rather  a  Pair  of  Beam-Corn- 
paffes)  according  to  the  Bignels  of  the  Plott,  the 
Protractor,  the  Drawing-Pen,  &c. 

Firft,  in  one  of  the  principal  Sheets,  as  at  0  1, 
in  the  Lane,  Fig.  22,  let  up  a  Station-Staff,  and 
fend  another  forwards  in  the  Street  as  far  as  you 
can  lee.  Then  lay  the  Chain  on  the  Ground  ex¬ 
actly  in  the  lame  Direction  with  the  Two  Sta¬ 
tions,  and  with  the  Offset-Staff  both  to  the  right 
and  left  at  Right- Angles  from  the  Chain  3  mea¬ 
fure  the  Offsets  as  in  the  Lane  3  taking  Notice 
at  how  many  Links  from  the  lalt  Station  each  is 
laid  off :  and  when  any  of  thole  Offsets  reach  any 

L  4  remark- 
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remarkable  Houfe,  &V.  or  the  Corner  of  a  Street, 
Alley,  or  Court,  enter  fuch  a  Remark  againft  the 
reipe&ive  Offset,  in  one  of  the  Outhde  Columns 
of  the  Field-Book:  And  in  this  Manner  proceed 
to  the  lecond  Station. 

Set  up  the  Theodolite  at  the  fecond  Station, 
and  bring  the  Index  to  360,  on  the  Limb,  turn¬ 
ing  the  whole  Inftrument  about  till  you  lee  thro’ 
the  Tellefcope  the  Staff  at  0  1  j  there  fix  the 
Inftrument,  and  then  turn  about  the  Index,  di¬ 
recting  the  Tellefcope  to  another  Staff  lent  for¬ 
wards  in  the  Street,  to  the  further  End  thereof, 
if  you  can  lee  fo  far  3  and  note  in  the  Field-Book 
the  Angle  which  the  Index  cuts  on  the  Limb, 
with  the  utmoft  Exa&neis  :  Then  proceed  with 
the  Chain  towards  the  next  Station,  as  before. 

Having  in  this  Manner  gone  through  ieveral 
of  the  principal,  high  Streets,  that  lead  through 
one  Part  of  the  Town,  it  will  be  convenient,  as 
you  pais  along,  as  often  as  you  come  againft  any 
crois  Street,  to  take  a  Sight  down  it  >  and  note 
the  Place  or  Mark  to  which  the  Tellefcope  is 
directed  3  and  alio  at  how  many  Links  Diftance 
from  the  laft  Station  the  Inftrument  is  planted, 
when  you  thus  look  into  a  crofs  Street  3  and  note 
both  thefe  Places  in  your  Field-Book,  or  Eye- 
Draught,  with  this  Mark  0  3  io  that  you  may  be 
lure  to  find  the  Place  exactly,  when  you  begin  to 
take  your  crois  Sheets. 

It  will  be  convenient,  not  only  to  enter  your 
Obiervations  in  the  Field-Book,  but  alio  to  form 
a  Sketch  or  Eye-Draught  of  the  Work,  as  you 
go  along,  making  Lines  uo  imitate  the  lame  3  and 
draw  the  crofs  Streets,  Alleys,  &c.  thereon,  in 
fuch  Manner  (as  near  as  you  can  guefs )  as  you 
fee  thoie  crois  Streets  to  bear  from  the  Place  of 
your  Standing  in  the  high  Streets  3  and  write  the 
J^ame  of  each  Street  between  the  Lines  repre- 

ftnting 
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fencing  the  lame  \  and  this  will  be  ufeful  when 
you  come  to  protraT. 

Note ,  Before  you  begin  your  Work,  it  will  be 
necefiary  to  walk  about  the  Town,  and  chule  4 
or  5  principal  Streets  that  lead  out  of  one  into 
another,  enclofing  between  them  feveral  By-Lanes* 
Alleys,  And  contrive  your  firft  Station  in 
fuch  Manner,  that  when  you  come  round  theie 
4  or  5  Streets,  the  laft  Station-Line  may  dole 
exa&ly  on  the  firft  Station-Point  \  and  obferve, 
that  the  fewer  Angles  you  make  in  going  round 
thefe  Streets  before  you  dole,  the  better. 

This  is  no  more  than  Surveying  a  Field 3  the 
main  Difficulty  will  be  to  find  your  Stations,  when 
you  come  to  furvey  the  crofs  Streets,  By-Lanes* 
Thoroughfares,  &c.  between  the  eminent  Streets 
that  you  firft  went  round  3  but  you  may  help 
your  lelf  herein,  if  you  lay  one  End  of  the  Chain 
at  ionie  Door,  or  other  remarkable  Place  on  the 
Right  Side  of  the  Street,  and  draw  it  in  a  ftrait 
Line  through  the  Station-Point,  to  fome  other 
Remark  on  the  other  Side  of  the  Street,  taking 
Notice  at  how  many  Links  from  the  Right, 
the  Chain  cut  the  Station:  You  may  alio  much 
help  yourlelf  herein  by  your  Eye-Draught. 

When  the  Station-Line  leads  you  into  a  Square, 
you  may  plant  the  Theodolite  in  the  Middle 
thereof,  and  from  that  one  Station  di reft  the  Tel- 
lefcope  to  the  Corners,  (  very  often  there  are  but 
four,  and  the  Sides  all  ftrait)  and  meafure  the 
Diftances  from  that  Station  to  the  Corners,  as  in 
Chap  I.  Seft  3.  But  if  you  would  take  Notice 
of  particular  Houfes  therein,  or  if  the  Sides  are 
very  irregular,  then  go  round  it  5  but  Lanes  and 
Alleys  are  laid  down  by  Offsets  only,  from  the 
Station-Line  through  the  Middle. 


Having 
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Having  thus  finifhed  one  Part  of  the  Town  or 
City,  you  may  proceed  to  another,  till  the  whole 
be  finifhed  \  but  this  is  a  Work  that  will  take  up 
a  great  deal  of  Time. 

The  Manner  of  Protrading  this  Work,  is  the 
fame  as  in  the  preceding  Chapters,  therefore  par- 
ticular  Directions  are  need! els  but  ’tis  belt  to 
protrad  fo  much  as  you  furvey  in  one  Day,  be¬ 
fore  you  proceed  with  more  \  and  for  this  Pur- 
pole,  a  Skin  of  fine,  loft  Parchment  is  better  than 
Paper,  unlefs  the  Paper  be  very  fine,  and  pafted 
on  Cloth  or  Canvas.  The  Ground-Plotts  of 
Churches,  muft  be  very  exaCtly  taken,  and  laid 
down  in  the  fame  Manner  on  the  Draught,  and 
fhadowed  very  deep  $  the  fame  of  Houfes. 

Alfo  if  you  ule  a  ProtraCtor  that  will  lay  down 
Minutes,  as  deferibed  in  Chap.  II.  your  Work 
will  be  more  likely  to  dole  ^  for  you  cannot  be 
too  curious  in  obferving  and  laying  down  the 
Angles,  dpecially  thole  in  the  principal  Streets. 

F  I  N  I  S, 

■  f  m 
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CHAR  I 

Of  LEVELLING. 

SECT.  I. 

H  E  Inftrument  moft  approved  for  this 
Purpofe,  (  a  Figure  whereof  you  have 
in  the  Beginning  of  this  Book)  confifts^ 
i.  Of  a  Brals  Tellelcope  of  a  conveni¬ 
ent  Length  (  the  longer  the  Exa&er,  provided 
the  Parts  of  the  Inftrument  that  fupport  it,  be 
made  proportionably  ftrong:)  Within  this  Tel¬ 
lelcope  is  fixed  an  horizontal  Hair,  and  a  fmall 
Micrometer,  whereby  Biftances  may  be  determi¬ 
ned  at  one  Station  near  enough  for  the  Bufinefs 
of  Levelling  :  Upon  this  Tellelcope  is  fixed,  with 
two  fmall  Screws,  the  Spirit  Tube,  and  Bubble 
therein,  which  Bubble  reft  exactly  in  the  Middle 
of  the  Tube,  when  the  Tellelcope  is  let  truly  level. 

2.  Under  the  Tellefcope,  is  a  double  Spring, 
with  2  Screws,  by  which  the  Bubble  is  brought 
exactly  to  a  Mark  in  the  Middle  of  the  Tube  } 
to  wThich  Spring  is  fixed  a  Conical  Ferril,  which 
is  a  Direction  for  the  Tellelcope  to  move  hori¬ 
zontally  at  Pleafure.  There  is  alfo  a  three-legged 
Staff,  a  Bail  Socket,  and  4  Screws,  to  adjuft  the 

horizontal 
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horizontal  Motion  the  fame  with  that  belonging 
to  the  Theodolite,  before  delcribed. 

Provide  2  Station-Staves,  each  10  Foot  long,  that 
may  flide  one  by  the  Side  of  the  other  to  5  Foot, 
for  eafier  Carriage  3  let  them  be  divided  into  1000 
equal  Parts,  and  numbred  at  every  10th  Divifion, 
10,  20,  30,  40,  &c.  to  100,  and  from  100,  nc, 
120,  &c.  to  200,  and  fb  on  till  you  come  to  1000  3 
but  every  Centeflimal  Divifion,  as  100,  200,  300, 
to  jooo,  ought  to  be  expreffed  in  large  Figures, 
that  the  Divifions  may  be  more  eafily  counted  3 
and  you  may  have  another  Piece  5  Foot  long, 
divided  alio  into  500  Parts,  to  be  added  to  the 
former,  when  there  fhall  be  Occalion. 

Upon  thele  Staves  are  Two  Vanes,  made  to 
flide  up  and  down,  which  will  alio  ftand  againft 
any  Divifion  on  the  Staff,  by  the  Help  of  Springs. 
Thefe  Vanes  are  beft,  made  30  Parts  wide,  and 
90  Parts  long  3  let  the  Faces  of  them  be  divided 
into  3  equal  Spaces,  by  2  Lines  drawn  lengthways  3 
let  the  2  extreme  Spaces  be  painted  white,  and 
let  the  middle  Space  be  divided  alfb  into  3  final- 
ler  equal  Spaces,  and  let  that  in  the  Middle  be 
painted  white,  the  other  2  black,  which  will  ren¬ 
der  them  fit  for  all  Diftances. 

Being  thus  provided  with  a  good  Inftrument, 
Two  Station-Staves,  a  Chain,  and  Two  Afliflants, 
you  may  proceed  to  your  Work  3  but  firft  it  will 
be  neceftary  to  make  a  Trial  whether  or  no  your 
Inftrument  be  well  adjufted. 

SECT.  II. 

How  to  adjuft  the  Inftrument. 

CHufe  fbrnc  Field  or  Meadow,  that  is  nearly 
level,  and  fet  down  the  Inftrument  about 
the  Middle  thereof,  and  make  an  Hole  in  the 
Ground,  under  the  Center  of  the  Inftrument  3 

from 
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from  which,  meaiure  out  in  a  Right-Line,  Some 
convenient  Length,  as  20  Chains,  and  there  leave 
one  of  your  Affiftants  with  his  Station-Staff;  then 
return  to  the  Instrument,  and  meaiure  out  the 
lame  Number  of  Chains,  viz.  20,  the  other  Way, 
by  the  Direction  of  the  Instrument,  and  laft  Sta¬ 
tion-Staff,  as  near  in  a  Right-Line  as  you  can 
guels,  and  there  leave  your  other  Affiftant  with 
his  Station-Staff ;  fo  will  the  Inllrument  and  Two 
Station-Staves  be  in  the  lame  Line. 

Then  return  to  the  Inllrument,  and  let  it  ho¬ 
rizontal,  which  is  prelently  done  by  the  Ball  and 
Socket,  and  turn  the  Tellefcope  about  on  its  ho¬ 
rizontal  Motion,  to  your  firft  Affiftant,  and  move 
the  Tellefcope  by  the  Two  Screws  in  the  double 
Spring,  till  the  Bubble  refts  exactly  in  the  Mid¬ 
dle  of  the  Spirit  Tube;  then  oblerve  where  the 
Hair  in  the  Tellefcope  cuts  the  Staff,  and  direct 
your  Affiftant  to  move  the  Vane  up  or  down,  till 
the  Hair  cuts  the  Middle  thereof,  16  that  you 
may  fee  as  much  of  the  Vane  above  the  Hair  as 
below  it,  and  there  give  him  a  Sign  to  fix  it  5 
then  direfl  the  Tellefcope  towards  your  lecond 
Affiftant,  and  proceed  in  the  fame  Manner  3  fb 
are  the  Vanes  on  each  Staff  equidiftant  from  the 
Center  of  the  Earth. 

Remove  the  Inllrument  to  that  Affiftant  which 
is  neareft  the  Sun,  if  it  Shines,  that  you  may  have 
the  Advantage  of  its  Rays  upon  the  other  Ai- 
fiftant’s  Vane,  and  there  let  down  the  Inllrument 
as  near  the  Staff'  as  you  can ;  then  having  let  the 
Inllrument  horizontal,  16  that  the  Bubble  refts  in 
the  Middle  ol  the  Tube  ;  oblerve  what  Divifion 
on  the  Staff  is  then  cut  by  the  Hair  in  the  Tel¬ 
lefcope,  above  or  below  the  Middle  of  the  Vane, 
for  16  many  Divisions  mull  the  other  Affiftant’s 
V ane  be  railed  or  deprefied,  which  direct  him  to 
do  accordingly. 


But 
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But  becaule  the  Inftrument  is  40  Chains  di- 
ftant  from  the  Station-Staff,  you  muft  make  an 
Allowance  for  the  Earth’s  Curvature,  which  by 
the  following  Table  you  will  find  to  be  16  Parts, 
therefore  let  the  Vane  on  the  Staff  be  railed 
16  Parts. 


A  TABLE  of  the  Earth's  Curvature,  calcu¬ 
lated  to  the  Thoufandth  Part  of  a  Foot ,  at 
the  End  of  every  Chain ,  from  1  Chain  to  40. 


Chain 

Dec*Fuot 

Chaim 

|  Dec»F$ot 

Chains\D'Foot. 

Chains 

|  D.Foot. 

1 

OOO 

ri 

I  013 

2  I 

O46 

31 

0  99 

2 

OO 

1 2 

or  5 

22 

OJO 

32 

106 

3 

OOI  1 

13 

OI7 

23 

°5  5 

33 

X13 

4 

00  2 

14 

020 

24 

060 

34 

1 20 

5 

C03 

IS 

023 

25 

06  > 

35 

127 

!  6 

004 

1 6 

026 

2  6 

070 

36 

134 

1 

CO) 

17 

030 

27 

075 

37 

141 

8 

007 

18 

033 

28 

081 

33 

149 

5? 

008 

*9 

03  7 

29 

087 

39 

1 57 

10 

0  ro 

20 

041 

30 

093 

40 

166 

Now  direct  the  Tellelcope  to  the  Vane  thus 
railed,  and  if  the  Hair  cuts  the  Middle  thereof, 
while  the  Bubble  refts  in  the  Middle  of  the 
Tube,  the  Inftrument  is  right ;  but  if  not,  you 
muft  raife  or  deprefs  the  Telle fcope  by  the  Screws 
in  the  double  Spring,  till  the  Hair  cuts  the  Mid¬ 
dle  of  the  Vane,  and  then  by  the  Help  of  the 
Screws  that  fix'd  the  Tube  to  the  Tellefcope, 
move  the  Bubble  till  it  refts  in  the  Middle  of  the 
Tube :  So  is  the  Level  adjufted. 


SECT, 
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S  E  C  T*  III. 

Rules  to  be  observed  in  Levellings  in  Order  to 
find  the  different  Height  of  any  two  Places; 
being  lifeful  for  conveying  Water ,  cutting 
Sluice j,  making  Sought,  &c. 

SUppofe  it  was  required  to  know  whether  Wa¬ 
ter  may  be  conveyed  in  Pipes  or  Trenches, 
from  a  Spring  Head  to  any  determined  Place. 

1.  At  the  Head  of  the  Spring  fet  up  one  of 
your  Station-Staves  as  nearly  perpendicular  as  you 
can,  and  leave  with  one  (whom  you  may  cal! 
your  hrft  Affiftant)  proper  Directions  for  Railing 
or  Depreffing  the  V ane  on  his  Staff,  according  to 
certain  Signs  which  you  (Handing  at  your  In¬ 
ftrument  )  ihall  give  him  :  Alio  let  him  be  pro¬ 
vided  with  Pen,  Ink  and  Paper,  to  note  down  ve¬ 
ry  carefully  the  Divifion  on  the  Staff  which  the 
Vane  Ihall  cut,  when  you  make  a  Sign  that  it 
Hands  in  its  right  Petition. 

2.  Carry  your  Inftrument  towards  the  deter¬ 
mined  Place  you  are  going  to,  aPfar  as  you  can 
fee,  lo  that  through  the  Tellelcope  you  may  but 
fee  any  Part  of  the  Staff  left  behind,  when  the 
Inftrument  is  fet  horizontal ;  and  from  that  Place 
fend  your  fecond  A  Affiant  forwards  with  his  Sta¬ 
tion-Staff  with  the  lame  Inftruttions  as  you  gave 
your  Hrft  Affiftant. 

3.  Set  the  Inftrument  horizontal,  by  the  Help 
of  the  Ball,  and  Socket  and  4  Screws ;  and  di¬ 
rect  the  Tellelcope  to  your  hrft  Affiftanffs  Staff, 
and  then  by  the  Help  of  the  Spring-lcrews  bring 
the  Bubble  exactly  to  the  Middle  of  the  Tube, 
and  when  it  refts  there,  give  a  Sign  for  your 

Affiftant 
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AfTiftant  to  note  the  Parts  of  the  Staff  where 
the  Vane  refts. 

4.  Turn  about  the  Tellefcope  to  your  lecond 
Afiiftant’s  Staff,  and  by  the  Spring-fcrews,  as  be¬ 
fore,  let  the  Bubble  exaCt :  Then  direft  your  le¬ 
cond  Alliftant  to  move  the  Vane  higher  or  lower 
till  you  lee  the  Hair  in  the  Tellefcope  cut  the 
Middle  of  the  Vane,  (but  in  long  Diftances  the 
Hair  will  almoft  cover  the  Vane^  however,  let  it 
be  fet  in  fuch  Manner  that  as  much  may  be  above 
the  Hair  as  below  it,  as  near  as  you  can  guels, ) 
and  then  give  him  a  Sign  to  note  the  Divifion  on 

.  the  Staff  f,  and  always  let  your  Alliftants  note 
the  Divifion  cut  by  the  upper  Edge  of  the 
Vane. 

5.  Let  your  firffc  Alliftant  bring  his  Station- 
Staff  from  the  Spring  Head,  and  give  it  to  the 
lecond  Alliftant,  and  let  your  lecond  Alliftant  car¬ 
ry  it  forwards  towards  the  determined  Place  you 
are  going  to,  and  at  a  convenient  Place  ereCi  it 
perpendicular,  whilft  your  firft  Alliftant  tarries 
at  the  Staff  where  your  lecond  Alliftant  Hood 
before. 

6.  Place  your  Inftrument  between  your  Two 
Alfiftants,  lomewhere  about  the  Middle  if  you  can, 
and  firft  direct  the  Tellefcope  to  your  firft  Alfift- 
ant’s  Staff,  and  when  the  Tellefcope  is  levelled  to 
one  of  the  Divifions  on  the  Staff,  let  him  note 
that  Divifion  in  an  orderly  Manner  under  the 
firft  Obfervation  }  and  let  your  lecond  Affiftant 
do  the  lame  :  And  in  this  Manner  proceed  over 
Hill  and  Dale,  as  ftrait  forwards  as  the  Way 
will  permit,  to  the  appointed  Place,  (  by  only  re¬ 
peating  thefe  Directions,  tho’  it  be  20  Miles  di- 
ftant  from  the  Spring  Head  *,  but  in  your  whole 
Palfage  let  this  conftant  Law  be  obferved,  other- 
wife  great  Errors  will  eniue,  ( viz. )  That  your 
firft  Alliftant  muft  at  every  Station  ftand  between 

the 
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the  Spring-head  and  your  InHrument,  and  your 
fccond  Afliffant  muff  always  Hand  between  the 
Inffrument  and  the  appointed  Place  to  which  the 
Water  is  to  be  convey’d. 

Being  come  to  the  appointed  Place,  let  both 
your  Affiffants  give  in  their  Notes,  which  ought 
to  Hand  in  Manner  and  Form  following. 


Firfi  jijffift ant’s  Notes . 

second  JJjifi  ant's  Notes 

Stations . 

Parts . 

Stations. 

Parts . 

0  1 

1019 

0  1 

330 

0  2 

5 12 

0  2 

54°  i 

0  3 

737 

©  3 

1337  | 

0  4 

40 

0  4 

74 

0  5 

1495 

0 , 

30 

0  6 

M75 

©  6 

32 

0  7 

i43  0 

©  7 

30 

0  8 

1149 

0  8 

227 

Su?n . 

7857 

Sum. 

326s 

Thefe  Notes  were  colle&ed  from  Oblervations 
made  with  luch  an  InHrument,  as  before  defcribed, 
at  feveral  Stations  between  the  Ground  at  the  North- 
gate  of  Hanover -Square ,  and  the  Surface  of  the 
fquare  Pond  by  the  New- River  Head ,  near  Ijlington . 
ThefirH  Affiffant’s  Notes,  when  added  together, 
amount  to  785  7  ^  the  lecond  AfliHant’s  3  2  t < ,  the 
Difference  45,  89  Parts 3  that  is  almoff  40  Foot; 
and  fb  much  is  the  Pond  higher  than  the  Ground 
of  that  Part  of  the  Square  where  the  firff  Sta- 
tion-ffaff  was  planted. 

The  following  Oblervations  were  repeated  in 
the  Afternoon  of  the  fame  Day,  at  quite  diffe¬ 
rent  Stations  *  from  the  Pond  be  for  e-men  tion’d,  to 
the  faid  North-gate  of  Hanover- Square ;  and  then 
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the  two  Affiftants  Notes  flood  in  the  following 
Manner. 


Fir  ft  Aft  ft  ant's  Notes 

Second  AJJiftanfs  Notes 

Stations . 

j  Parts. 

Stations „ 

Parts . 

©  1 

290 

©  1 

1278 

©  2 

3d 

0  2 

I5I5 

0  3 

77 

©  3 

*39$ 

®4 

68 

©  4 

1 500 

e  5 

58 

©  5 

74 

e  6 

1 2  43 

©  6 

38 

©  7 

99 8 

©  7 

468 

©  8 

437 

©  3 

774 

©  p 

30  6 

©  9 

1066 

Sum . 

*5  ** 

Sum . 

8  108 

Thele  Notes  as  obferved  in  the  Afternoon,  be¬ 
ing  added  together,  and  the  leifet  fubtracled  out 
of  the  greater,  the  Difference  is  4^,95  Farts, 
which  very  nearly  agrees  with  the  former  Obfer- 
vations*,  being  but  rf0  of  a  Foot  Difference, 
which  is  inconfiderable. 

Note,  If  from  the  firft  Afliftant’s  Staff  you 
meafure  any  Number  of  Chains  towards  the 
Place  you  are  going  to,  fuppofe  10,  and  there  fet 
down  the  Inftrument,  and  then  meafure  10  Chains 
forwarder  and  there  place  the  other  Station- 
ftaff,  you  will  have  no  Ocealion  to  make  any  Al¬ 
lowance  for  the  Curvature  of  the  Earth,  becaufe 
the  Inftrument  being  planted  in  the  Middle  of 
the  Diftance  between  the  Scation-ftaves,  the  Er¬ 
rors  mutually  deft  coy  each  other. 

But  this  meaiuring  of  the  Diftances  with 
the  Chain,  or  otherwile,  is  very  tedious,  and  in¬ 
deed  impracticable  in  many  Odes,  nnlefs  you 
make  a  Multitude  of  Stations:  So  if  the  Way 
between  the  two  determined  Places,  whole  diffe¬ 
rent 
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rent  Height  you  would  know,  lies  over  Hills 
and  Dales,  as  Fig.  32.  you  muft  in  that  Cafe 
make  four  or  five  Stations  (otherwife  you  will 
not  be  able  to  lee  any  Part  of  the  Staff,  when 
the  Inftrument  is  let  horizontal,)  which  might 
as  well  be  done  at  one,  (as  in  the  foregoing  Ob- 
iervations,)  in  the  following  Manner* 

SECT.  IV. 

How  to  make  Allowance  for  the  Curvature 
of  the  Earth ,  when  the  Station-fiaves  are 
planted  at  unequal  Difiances  from  the  In * 
flrument . 

SUppofe  the  Inftrument  was  planted  on  the 
Eminence  between  the  two  V alleys  ay  and 
by  and  the  firft  Afliftant  with  his  Station-ftaff, 
flanding  at  c7  and  the  feccnd  at  dy  and  it  is 
required  to  know  the  different  Height  of  the 
Hills  Cj  and  d. 

Firft  fet  the  Inftrument  horizontal }  and  then 
direct  the  Tellefcope  to  the  firft  Affiftant’s  Staff 
at  r,  and  by  the  Spring-fcrews  fet  the  Bubble  ex- 
aft,  obferving  where  the  Hair  cuts  the  Staff,  and 
by  Signs  cauie  him  to  move  the  Vane  higher  or 
lower  till  the  Hair  cuts  the  Middle  thereof-,  and 
then  give  him  a  Sign  to  note  the  Divifion  cut 
by  the  upper  Edge  of  the  Vane,  which  fiippofe 
1 04  Parts  from  the  Ground,  and  by  the  Micro¬ 
meter  in  the  Tellefcope,  I  find  the  Diftance  from 
the  Inftrument  to  the  Staff  at  cy  to  be  about 
10  Chains. 

Then  I  direft  the  Tellefcope  to  dy  and  pre¬ 
cede  in  the  fame  Manner  as  before,  and  find  that 
the  Hair  cuts  840  Parts  from  the  Ground  j  and 

M2  by 
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by  the  Micrometer  the  Diftance  to  d7  is  deter¬ 
mined  to  be  about  3  5  Chains. 

Next  I  look  into  the  Table  of  Curvature  and 
find  againft  10  Chain,  1  Part  to  be  deducted  lor 
the  Curvature  of  the  Earth  at  that  Diftance  3 
lo  will  the  firft  Afliftanfs  Note  be  made  103 
Parts. 

Alio  againft  35;  Chains  I  find  nd,  which 
deduced  out  of  849,  there  remains  8 36xf  Parts 
which  muft  be  noted  by  the  lecond  Aftiftant. 

Now  if  103,  as  noted  by  the  firft  Aftiftant, 
be  fubtra&ed  from  8361I,  as  noted  by  the  lecond, 
the  Remainder  will  be  733^3  and  1°  ranch  the 
Hill  c7  is  higher  than  the  Hill  d :  But  if 
you  have  not  the  Table  of  Curvature  at  Hand, 
then  you  may  find  the  Allowance  that  is  to  be 
made  at  any  Diftance,  by  this  Rule. 

Multiply  the  Square  of  the  Diftance  in  Chains 
by  31,  and  divide  the  Product  by  300000. 

In  this  Manner  making  Allowance  for  the  Cur¬ 
vature  of  the  Earth,  you  may  fend  a  Station-half 
forwards  half  a  Mile,  or  farther  from  the  Jn- 
ftrument  3  and  take  a  Sight  over  feveral  V alleys 
at  once,  the  horizontal  Diftance  in  this  Cafe  be¬ 
ing  only  regardable. 

Note7  When  Water  is  to  be  brought  to  any 
appointed  Place*,  there  muft  be  an  Allowance  of 
4i  Inches  for  every  Mile,  more  than  the  ftrait 
Level,  for  the  Current  of  the  Water  3  but  if  the 
Spring-head  be  much  higher  than  the  appointed 
Place,  fo  that  the  Water  will  have  too  violent  a 
Current,  the  Pipes  may  be  laid  one  up  and  ano¬ 
ther  down:  and  inftead  of  being  laid  in  a  ftrait 
Line,  the  Water  be  brought  in  a  crooked  or 
winding  W ay. 

C  H  A  P 


.CHAP.  II. 

Shewing  the  Vfe  of  the  Theodolite, 
in  'Drawing  Buildings ,  &c.  in 
Berfped'tve. 

SECT.  I. 

HEN  a  Building  is  to  be  drawn  up¬ 
on  a  PeripefHve  Plane  (or  Picture,)  the 
Repreftntation  of  the  feveral  Objects 
ought  to  be  delineated  thereon  accor¬ 
ding  to  their  Dimensions  and  different  Situations,  ) 
in  iuch  Manner  that  the  faid  Repreientations  may 
produce  the  fame  Eife&s  on  our  Eyes  as  the  Ob¬ 
jects  whereof  they  are  the  Pi&ures. 

But  without  Mathematical  Rules  this  Repre¬ 
fen  ration  cannot  well  be  found  for  when  Obje&s 
are  drawn  by  only  Viewing  or  Looking  at  them, 
their  true  Repreientations  will  often  be  mifs’d  ^ 
whereas  by  the  following  Method  they  may  al¬ 
ways  be  obtained. 

For  all  Objects  appear  iuch  as  the  viilial  An¬ 
gle  under  which  they  are  feen  •,  which  Angle  is 
taken  at  the  Eye,  where  the  Lines  meet  that  do 
compriie  the  ObjeO:  }  that  is  to  fay,  an  Ob j eft 
feen  in  a  great  Angle,  will  appear  great  j  and 
another  ieen  in  a  little  Angle,  will  appear  little  \ 
which  is  the  principal  Thing  to  be  obierved  in 
Peripetlive.  ’ 
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So  the  Windows  6^  7,  8,  Fig.  3?,  muft  be 
drawn  on  the  Perfpe&ive  Plane  of  different  Di- 
menfions  (altho’  on  the  Building  one  of  ’em  is 
really  as  big  as  the  other  )  according  to  the  An¬ 
gle  which  the  Rays  from  their  Extremities  make 
with  the  Eye  at  z.  > 

‘Objefts  of  equal  Kignefs  appear  greater  or  lefs, 
according  to  their  Distance  from  the  Beholder’s 
Eye  3  To  the  Windows  6  and  8,  are  really  one  as 
big  as  another  on  the  Geometrical  Plane  3  but 
the  Window  6,  at  the  End  of  the  Building  being 
nearer  the  Eye  at  z,  than  the  Window  8  on  the 
Front,  it  muft  be  made  fo  much  larger  on  the 
Perfpe&ive  Plane,  as  the  Window  6  is  to  that 
marked  with  8. 

Therefore,  if  the  Angles,  under  which  Objefts 
appear,  be  given,  thole  Objects  may  be  drawn  on 
the  PerfpefHve  Plane  (  or  Paper  )  according  to 
their  Dimenfions  and  different  Situations,  in  the 
fame  Form  as  they  appear  to  the  Beholder  at 
any  Diftance. 

The  Figures  on  the  Geometrical  Plane  (  or 
Building )  are  compos’d  either  of  ftrait  Lines, 
or  Curves  :  Now  to  find  the  Reprefentaticn  of  a 
ftrait  Line,  its  Extremes  need  only  be  fought : 
And  to  find  the  Appearance  of  a  Curve,  we  need 
only  to  find  the  Place  of  leveral  Points  therein. 
And  hence  it  follows,  that  the  whole  Bnfinefi  of 
PedpeOdve  confifts  in  finding  only  the  Place  of  a 
Point. 

But  theft  Points  can’t  be  determined,  uni  els  by 
the  Xnterft&ion  of  Right  Lines.  And  the  Rea- 
ion  of  theft  Setlions  is,  That  one  Line  can  deter¬ 
mine  nothing  :  Therefore  it  is  necefiary,  that 
here  be  Two  of  them,  which  divide  themlelves, 
forming  an  Angle  )  for  to  have  the  Place  of  a 
Point,  as  will  be  feen  in  the  foil  owing  Example. 
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For  having  noted  the  Obfervations  made  by 
the  Theodolite,  the  Plan  of  any  Building  may  be 
drawn  in  PerfpeObve,  without  meafuring  lb  much 
as  one  Line  or  coming  nearer  the  Building  than 
where  the  Inftrument  is  planted. 

SECT.  IL 

Let  Tig .  33.  reprefent  the  Building  as  viewed 
from  Z3  being  the  Place  from  which  the  Pro - 
fpeCt  is  defired  to  be  taken . 

TH  E  Inftrument  being  planted  at  z,  and  the 
Staves  made  to  hand  firm  on  the  Ground, 
I  let  the  Inftrument  exaftly  level,  and  with  the 
Index  at  360,  and  the  Quadrant  at  o  Degrees, 
dire£l  the  Tellefcope  to  fbme  Part  of  the  Building, 
as  to  0 ,  by  turning  about  the  whole  Inftrument, 
and  there  fcrew  it  fa  ft,  that  it  ftir  not  out  of  this 
Pofition,  till  the  feveral  Obfervations  be  finifhed. 

The  Inftrument  being  let  level,  the  Index,  when 
turned  round  on  the  Limb,  carries  the  Tellefcope 
in  a  Line  Parallel  to  the  Horizon,  as  xy  y  :  And 
the  Quadrant  elevated  or  depreffed,  moves  always 
in  a  Circle  vertical  thereto,  as  wy  z. 

Now  take  the  Pin  out  of  the  Quadrant,  and 
with  one  Hand  move  the  Index  on  the  Limb, 
and  with  the  other  elevate  or  deprefs  the  Tel¬ 
lefcope  as  there  ftiall  be  Occafion,  till  you  fee  the 
crofs  Hairs  therein  cut  any  Point;  on  the  Build¬ 
ing  y  and  then  note  down  on  a  Piece  of  Paper,  the 
Degrees  and  Minutes  which  the  Index  cuts  on  the 
Limb  in  one  Column,  and  call  thole  the  horizon¬ 
tal  Angles :  Likewife  note  the  Degrees  and  Mi¬ 
nutes  cut  by  the  Quadrant  in  another  Column, 
and  call  thole  the  vertical  Angles. 

M  4 


So 
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So  the  Tellelcope  being  dire&ed  to  the  Point 
the  Index  then  cuts  70,  25',  and  the  Quadrant 
190, 30^  and  thofe  Obfervations  when  protra&ed, 
will  give  the  Point  a. 

Likewife  I  make  Obfervation  of  the  Point  b  3 
and  then  deprefs  the  Tellelcope  to  the  Bottom  of 
the  Building  at  c7  and  the  Index  then  cuts  the 
lame  Angle  on  the  Limb  as  at  b^  and  the  Qua¬ 
drant  8°,  go’:  But  this  Angle  of  Deprefiion  muft 
be  marked  with  f\7  or  fbme  fuch  Mark  to  di- 
ffcinguifli  it  from  the  Angles  of  Elevation,  that  in 
Protrading  that  Point,  it  may  be  known  to  be 
under  the  Horizon,  or  the  Line  x7  y. 

When  the  Inftrument  is  planted  at  a  confide- 
rable  Diftance  from  the  Building,  the  Ground 
there  may  be  higher  or  lower  than  any  Part  of 
the  Building  :  And  then  all  the  Points  will  be 
above  or  under  the  Horizon  *,  and  in  fuch  Cafe 
there  will  be  no  Occafion  for  this  Diftinftion. 

In  the  lame  Manner  I  make  Obfervation  of  lo 
many  Points  on  the  Right  Side  of  die  Houfe  as 
is  convenient  3  but  when  the  Tellelcope  is  directed 
to  the  Point  m7  on  the  Left  Side,  the  Index  cuts 
340°,  40b  . 

Now  this  Number  340°,  40',  mufc  not  be  no¬ 
ted  for  the  horizontal  Angle,  but  its  Complement 
to  3 60  Quiz.)  ip°,  2c/,  by  lubtra£Kng  340°,  4c/, 
out  of  3603  but  if  the  Degrees  be  numbred  by 
(mall  Figures  from  360,  the  contrary  Way,  as  ic, 
•20,  30,  (yc.  to  6cy  or  further,  as  may  convenie  t- 
]y  be  done,  the  Numbers  will  encreafe  from 
both  to  the  Right  and  Left  3  and  then  the  Index 
will  always  cut  the  Number  denoting  the  hori¬ 
zontal  Angle,  in  the  fame  Manner  as  the  Qua¬ 
drant. 

Having  obferved  the  Point  m7  the  Index  re¬ 
maining  at  the  lame  Angle  on  the  Limb,  I  de- 
prefs  the  Tellelcope  to  the  Points  4,  5,  2,  7,  and 

note 
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note  the  Degrees,  &c.  cut  by  the  Quadrant  ; 
which  when  p  rot  rafted,  will  give  the  Breadth  of 
the  Facies  and  their  Diftance  one  from  another. 

Next  I  obferve  the  Points  of  the  Window 
e ,  iy  Uy  in  the  Left  Wing  of  the  Building  ;  and 
becaufe  thefe  Remarks  are  on  the  Left  Side  of 
the  Building,  therefore  I  note  them  by  luch 
Names  as  I  call  the  feveral  Points  I  look;  at, 
(inftead  of  the  Letters,  a7  by  &c.  on  the  Left 
Side  of  the  Column  of  Obfervations,  ( viz.)  con¬ 
trary  to  that  Part  of  the  Limb  where  the  Index 
cuts,  (  which  remember  ; )  for  when  the  Index  is 
turned  from  2 do,  on  the  Limb  towards  the  Right 
Hand,  the  Tellelcope  moves  towards  the  Left  : 
And  thefe  Remarks  thus  noted,  mud:  be  pro- 
t rafted  on  the  LeftSide  of  the  Vertical  Line  w,  2, 
Fig.  23- 

In  making  thefe  Obfervations,  1.  Set  the  In- 
ftrument  level  in  that  Place  from  which  the  Pro- 
ipeft  is  defired  to  be  made  ;  and  with  the  Index 
at  36oy  direft  the  Tellelcope  to  lome  remarkable 
Place  about  the  Middle  of  the  Building,  and 
there  bx  the  Inftrument. 

2.  The  Remarks  on  the  Right  Side  of  the 
Building,  enter  in  the  Column  or  Obfervations  on 
the  right  Hand}  £5?  e  contra. 

3.  If  there  be  Angles  both  of  Elevation  and 
pepreffion,  mark  the  Angles  of  Depreflion 
with  [\ . 

The  Obfervations  of  mod:  of  the  Points,  that 
need  to  be  taken  of  Fig.  32 7  in  order  to  pro t raft 
or  'draw  the  fame  in  Perfpeftive,  are  inferred  in 
the  following  Table And  obferve,  that  if  the 
Building  be  regular,  there  will  need  but  few  Points 
to  be  given;  for,  where  you  have  the  Height  and 
Breadth  of  one  Window  given,  with  its  Diftance 
from  the  next,  the  whole  Row  may  thereby  be 
drawn,  being  all  of  the  lame  Dimen  dons  ;  but 
'•  '  Objects 


'170  APPENDIX  to  Chap.  II. 

Obje&s  more  irregular  mail  be  drawn  by  oblerv- 
ing  fo  many  Points  therein,  as  fhall  be  neceffary: 
But  Practice  in  this  Cafe  is  the  beit  Guide. 

SECT.  III. 

The  Manner  of  ProtraCiing  thefe  Obfer'vaticns 
in  Order  to  find  the  Points  of  the  Building, 
Rg-  33* 
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lIRS  F  draw  a  right  Line  x7  y7  Fig.  33. 
for  the  Horizontal-line  3  and  at  right  An¬ 
gles  therewith  draw  another  Line  w7  zy  which 
represents  die  Vertical-line. 

Set  off  the  Points  of  Di  fiance  from  o7  (viz  ) 
from  that  Point  where  xy  y?  and  w7  z7  intel¬ 
lect  one  another;  And  according  ta  what  Big- 
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nefs  you  would  have  the  Plan  of  the  Building 
be,  make  the  Diftance  bigger  or  leis.  If  you 
would  have  the  Draught  large,  make  the  Di¬ 
ftance  large :  Et  e  contra.  Therefore  let  one 
Foot  of  the  Compafs  at  oy  and  with  the  lame 
Extent  mark  the  Points  of  Diftance  x7  y,  z. 

The  Horizontal-angles  muft  be  drawn  from 
the  Point  z,  to  the  horizontal  Line  x?  j  7  and 
the  vertical  Angles  from  the  Points  or  y, 
(according  as  the  Remarks  are  noted  on  the 
right  or  left  Side  of  the  Columns)  to  the  Verti¬ 
cal-line  w7  z. 

The  Index  being  at  36c,  and  the  ‘Quadrant  at  oy 
when  the  Crofs-hairs  in  the  Telleicope  cut  the  Point 
x>j  on  the  Building :  Therefore  the  Point  0,  fhall  be 
the  firft  P  oint  of  Sight  on  the  Profpeffcive-plan. 

By  the  Table  of  Oblervations  I  find  that  the 
Index  cuts  7°.  25'.  on  the  Limb 3  and  the  Qua¬ 
drant  1 90  30',  when  the  Telleicope  was  directed 
to  the  Point  a :  Therefore  lay  the  Center  of  the 
Protra&or  to  z  :  And  becaufe  the  Letter  a  is  noted 
on  the  right  Side  of  the  Columns,  lay  the  Limb 
on  the  Right  Side  of  the  Line  wy  z7  the  Diame¬ 
ter  coincident  therewith  3  and  againft  7  °,  25  ', 
make  a  Mark  dole  by  the  Limb  of  the  Protra&or. 

Lay  the  Edge  of  a  ftrait  Ruler  to  the  Point  of 
Diftance  z ,  and  to  that  Point  70,  25'  5  and  where 
the  Edge  cuts  the  Horizontal  Line,  make  a  Mark. 

Lay  the  Center  of  the  Protractor  to  the  Point 
of  Diftance  y7  (  becaufe  a  is  noted  on  the  Right 
Side  of  the  Columns  )  the  Diameter  coincident 
with  the  Line  x7  y  7  and  againft  190,  30',  on  the 
Limb,  make  a  Mark. 

Lay  a  ftrait  Ruler  to  that  Mark,  and  the  Point 
of  Diftance  y  •>  and  where  the  Edge  cuts  the  Ver¬ 
tical  Line  Zj  make  a  Mark  at  r. 

Laftly,  Lay  a  Parallel  Ruler  to  the  Horizontal 
Line  x7  y}  and  move  it  Parallel  thereto,  till  the 

Edge 


172  APPENDIX  to  Chap.  II. 

Edge  cuts  the  Point  r ,  in  the  V ertical  Line  5  and 
with  the  Compafs  Point  draw  the  obfcure  Line  r  5. 

Then  lay  the  Parallel  Ruler  to  the  Vertical- 
Line  Wj  zy  and  move  it  Parallel  thereto  till  the 
Edge  cuts  the  Point  1 ,  in  the  horizontal  Line  x,  y, 
and  by  the  fame  Edge  draw  an  obfcure  Line  t  9 } 
fo  fhall  the  Interfeftion  of  thefe  Tw7o  Parallels 
determine  the  Place  of  the  Point  ay  which  was 
fought. 

In  the  fame  Manner  may  the  Point  b ,  or  any 
other  Point  be  found  :  And  then  thele  Points 
joined  with  Right  Lines,  fhall  reprefent  the  Lines 
on  the  Building,  and  bear  an  exaft  Proportion 
thereto,  according  to  the  Rules  of  Perfpeffiive. 

The  Point  c  is  found  in  the  fame  Manner  as  ay 
only  becaule  the  horizontal  Angle  is  the  fame 
with  the  Point  by  you  have  no  more  to  do  but 
continue  a  ftrait  Line  from  by  through  the  Point  xy 
in  the  Horizontal  Line,  Parallel  to  wy  z  -y  and 
then  lay  the  Center  of  the  Protraftor  to  yy  with 
the  Limb  downwards  3  becaufe  c  is  marked  with 
\f\  (i.  e .)  under  the  Horizon  3  and  draw  the  Ver¬ 
tical  Angle  8°,  30',  to  b  in  the  Vertical  Line  3 
fo  fhall  a  Line  drawn  Parallel  to  xy  yy  from  the 
Point  b,  cut  the  obfcure  Line  by  cy  at  cy  the 
Point  fought. 

The  Points  hy  ky  /,  my  ny  py  y,  on  the  Left 
Side  of  the  Building,  Fig,  33,  have  the  fame  An¬ 
gles  with  ay  by  cy  dy  ey  /,  gy  on  the  Right,  and 
therefore  protrafled  in  tire  fame  Manner  y  except 
this  Difference,  that  becaufe  tlie  Points  hy  ky  /,  &c. 
are  on  the  Left  Side  of  the  Building,  therefore 
the  fame  Points  mu  ft  be  found  on  the  Left  Side 
of  the  Vertical  Lane  wy  zy  and  the  Protractor  • 
laid  to  the  Point  of  Diftance  x\  but  the  Hori¬ 
zontal  Angles  are  all  laid  off  from  the  fame  Point 
of  Diftance  2. 

Ohfe  rye. 

3 
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Obferve,  That  in  Protrading  thele  Points,  5tis 
convenient,  that  the  Numbers  on  the  Semicircular 
Protrador  fhould  be  made  to  encreale  from  the 
Diameter  both  Ways,  that  the  Numbers  may  be 
counted  thereon,  both  to  the  Right  and  Left  : 
And  then  in  Protrading  any  Point  on  a  Building* 
3.  Draw  the  Horizontal  Angle  from  the  Point 
of  Diftance  z,  to  the  Horizontal  Line  x7  y,  as  to  /. 
2.  Draw  the  Vertical  Angle  to  the  Vertical  Line 
w,  2,  as  to  r.  3.  Draw  Lines  Parallel  to  w7  z, 
and  x ,  y>  through  the  Points  t  and  r  3  lb  fliall 
the  Interfedion  of  the  Two  Parallels  give  the 
Point  fought. 

But  thefe  Points  are  found  with  much  greater 
Expedition,  if  the  Paper  on  which  you  draw  the 
Plan  of  the  Building,  be  faftened  to  a  Drawing- 
Board,  and  the  Angles  laid  down  by  the  Sedor 
in  the  following  Manner  : 

For  Example:  Suppofe  the  Point  a7  Fig.  33, 
was  fought. 

Fir  ft,  Draw  Two  Lines  by  the  Side  of  the 
Tee,  crofting  one  another  at  Right  Angles,  as  Xy  y, 

and  u',  zy  Fig .  3  3 . 

Take  between  the  Points  of  the  Compaftes  the 
Diftance  z,  0,  and  let  the  Sedor  be  opened  to  the 
fame  Extent,  by  letting  one  Foot  of  the  Compaf- 
fes  at  the  End  of  the  Tangent-Line,  at  4-,  on 
one  Side  of  the  Sedor,  and  let  the  other  fall  at 
the  other  End  of  the  Tangent-Line,  at  45,  on  the 
other  Side  of  the  Sedor. 

The  Sedor  remaining  at  this  Extent,  fet  one 
Foot  of  the  Compafies  in  the  Tangent-Line  on 
one  Side  of  the  Sedor  at  70,  25%  the  Horizon¬ 
tal  Angle,  as  in  die  Table  3  and  let  the  other  fall 
at  70,  25',  on  the  other  Side  3  this  Diftance  let 
from  the  Point  of  Sight  0,  in  the  Horizontal- 
Line  Xy  y’y  to  tr 


In 


1 74  A  P  P  E  N  D  I  X  to  Chap.  II. 

In  the  lame  Manner  take  off  from  the  Serior 
the  vertical  Angle  19°  30'  which  let  on  the  ver¬ 
tical  Line  Wj  z ,  from  0  to  r. 

Laftly,  lay  the  Tee  on  the  Drawing-board,  pa¬ 
rallel!  to  wy  Zy  fo  that  the  Edge  cut  through 
the  Point  t7  and  draw  the  Oblcurq-Line  /,  9. 

Lay  the  Tee  to  the  other  Side  of  the  Draw¬ 
ing-board  parallel  to  xy  y :  And  the  Edge  cutting 
through  the  Point  r.  Draw  the  Oblcure-  Line 
r,  5,  fo  ffiali  the  Interieriion  of  thele  two  Lines 
t7  9,  and  r7  5,  give  the  Point  a  which  was 
fought. 

In  the  fame  Manner  may  any  other  Point  be 
found  in  as  little  Time  as  it  could  be  oblerved 
by  the  Theodolite  ^  but  if  you  have  not  a 
Drawing-board  nor  Parallel-ruler,  you  may  put 
the  Paper  on  the  plain  Table  and  by  the  Edge 
of  the  Index  laid  on  the  equal  Divifions,  draw 
the  Parallels  *,  but  a  Drawing-board  is  better. 

Having  found  the  Points^  and  k7  both  deno¬ 
ting  the  upper  Part  of  the  Facies,  if  you  lay  a 
Ruler  to  thele  two  Points,  and  continue  a  ffrait 
Line  till  it  cuts  the  Horizontal- line  xy  y,  as 
at  fy  that  Ihall  be  the  accidental  Point,  (or,  as 
the  Draughts-Men  ibmetimes  call  it,  the  vaniffi- 
Ing  Point,)  which  being  found,  you  may  from 
thence  draw  right  lines  to  any  other  Points  on 
the  Draught  which  were  viewed  obliquely  from 
z7  (and  therefore  the  Eigures  on  that  Part  of 
the  Building  muff  be  made  inclined  on  the 
Draught,)  and  thereby  find  the  Abridgment  of 
all  the  Lines  parallel  to  the  Horizon  on  the 
Building  or  geometrical  Plan  :>  (which  is  iuppoied 
parallel  to  the  per  (peril  ve  Plan  or  Piriure) 

So  when  you  have  protraried  the  vertical  An¬ 
gles  of  4,  3,  2,  i.  Fig.  33.  and  thereby  found 
thole  Points.  You  may  lay  a  Ruler  to  each  of 
them,  and  the  accidental  Point  f\  and  thereby 

draw 
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draw  the  Facies  on  the  Wings  of  the  Building 
according  to  their  Breadth  and  Diftance  from 
one  another  on  the  perfpeCtive  Plane  or  Draught 

In  like  Manner  having  found  the  Points  e9  i9 
and  u  of  the  firft  Window,  you  may  from  e  and 
/,  draw  Lines  to  the  accidental  Point  which 
will  give  the  Bottoms  and  Tops  of  all  that  Row: 
And  then  you  have  nothing  to  do ,  but  find 
their  Breadth  and  Diftance  3  and  by  thefe  Di¬ 
rections  draw  all  the  Windows  on  that  Wing  of 
the  Building. 

If  a  Statue,  Coat  of  Arms,  or  other  ObjeCt 
was  placed  at  0,  Fig .  33.  and  it  was  defir’d  to 
place  the  fame  (or  another,)  a  good  Deal  higher,, 
as  at  r  3  but  lb,  that  the  ObjeCt  when  placed  at 
r  fhould  appear  full  as  big,  as  when  at  0 ,  be¬ 
ing  viewed  from  z. 

Obferve  with  the  Theodolite,  the  Angles  un¬ 
der  which  the  Object  appears  at  0,  as  if  it  was 
a  Statue,  obferve  the  Pi  eight  from  the  Feet  to 
the  Head,  and  note  the  Angles  with  proper 
Remarks  on  a  piece  of  Papery  and  then  by  di¬ 
recting  the  Tellelcope  to  r,  and  fetting  the  Qua¬ 
drant  and  Index  to  the  fame  Angles,  you  may 
give  Directions  how  to  make  the  ObjeCt  at  ry 
of  fuch  Dimenfions  as  being  viewed  from  z, 
will  appear  of  the  fame  Magnitude  (or  natural 
Height)  with  that  at  o\  &  ^ice  verfa . 

The  lame  may  be  done,  if  ObjeCts  are  defired 
to  be  placed  at  a  Diftance,  to  appear  of  the 
fame  Size  as  thole  that  are  nearer*,  with  feveral 
other  Problems  to  be  performed  by  this  Instru¬ 
ment,  which  the  Ingenious  will  find  out  in  the 
XJle  thereof:  But  I  have  already  exceeded  what 
I  intended  on  this  Head,  and  Shall  only  add  two 
or  three  Aftronomical  Problems,  which  the  Sur¬ 
veyor  perhaps  may  find  very  ufeful  in  Practice* 
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CHAP.  III. 


PROBLEM  I 


Eozv  to  find  a  True  Meridian-Line,  by  Ob + 
Jerving  with  the  Theodolite • 


H  E  bed  Time  to  make  the  Obfer- 
vations,  are  in  a  clear  Day,  about  ; 
or  4.  Hoiirs  before  and  alter  Noon; 

In  the -Morning,  having  let  the 
Inftrument  exactly  level,  move  the 
Index  Horizontally,  and  the  Quadrant  Vertically, 
till  through  theTellelcope  you  lee  the  crofs  Hairs 
in  the  Center  of  the  Sun  :  Then  oblerve  what 
Degrees  and  Minutes  are  cut  by  the  Index,  lup- 
pofe  2 °,  2  s',  which  note  in  a  Piece  of  Paper,  as 
alio  the  Angle  of  Elevation  cut  by  the  Quadrant. 

About  lo  many  Hours  after  Noon,  obferve  ex- 
afty,  that  the  Quadrajat  be  let  to  the  lame  Angle 
of  Elevation  as  in  the  Morning  ^  and  then  move 
the  Index  on  the  Limb  till  you  fee  the  crols  Hairs 
cut  the  Center  of  the  Sun,  as  in  the  Morning  *, 
and  note  the  Degrees  and  Minutes  which  the 
Index  then  cuts  on  the  Limb,  fuppofe  64%  37'. 

But  Note,  Ais  convenient  in  the  Morning  to 


make  3  or  4  Obfer  various  5  or  6  Minutes  from 
one  another*,  becaufe  in  the  Afternoon  you  mud: 
wait  till  the  Sun  falls  into  the  lame  Altitude  as 
it  had  when  you  made  the  Obfervation  in  the 
Morning,  (the  Quadrant  remaining  at  the  lame 
Angle  at  both  *5 )  and  if  it  fhoitld  happen  to  be 

obfcured 
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oblcured  by  Clouds  at  that  Inftant,  your  Labour 
will  be  loft  for  that  Day,  having  made  but  one 
Oblervation  in  the  Morning. 

Now,  if  from  64°,  37V  the  Evening  Obferva- 
tion  on  the  Limb,  you  lubtraft  30,  25',  the 
Morning  Obfervation,  the  Remainder  will  be 
6i°,  12',  the  half  of  which  is  30°,  35'  3  to  this 
half  Sum  30°,  36^  add  the  Morning  Oblervation 
30,  2  5r,  and  the  Sum  will  be  340,  if 

Laftly,  the  Xnftrument  remaining  in  the  lame 
Poiition,  bring  the  Index  on  the  Limb  to  340,  i\ 
and  the  Quadrant  and  Tellelcope  will  be  exactly 
in  the  Plane  of  the  Meridian  :  But  if  the  Obfer¬ 
vation  on  the  Limb  in  the  Morning,  exceed  that 
in  the  Afternoon,  you  rauft  add  to  the  Afternoon 
Obfervation  360,  and  work  in  like  Manner }  and 
if  the  Remainder  fhould  exceed  360,  you  muft 
fubtra<ft  160  therefrom. 

Now  obferve  what  Point  (on  lome  firm  Wall 
of  a  Building)  is  Cut  by  the  crols  Hairs  in  the 
Tellefcope,  there  caufe  a  good  Mark  to  be  fixed, . 
or  caufe  a  Pillar  with  a  Mark  thereon  to  be  let 
up  by  the  Direction  of  the  Tellefcope :  Alfo  take 
Notice,  If  you  could  place  the  Mark  a  Quarter 
or  Half  a  Mile  diftant  from  the  Inftrument,  it 
is  better  than  if  it  was  nearer.  And  in  making 
thefe  Oblervations,  you  ought  to  be  very  exa£t  3 
becaufe  when  a  Meridian-Line  is  once  well  fixed, 
it  is  very  ufeful  for  divers  Purpofes. 

Obferve ,  When  the  Sun  is  near  the  Tropicks, 
the  Meridian-line  may  be  found  well  enough  by 
obferving  as  aforefaid :  But  when  it  is  near  the 
Equinox,  there  will  be  fome  Variation  3  becaufe 
the  Sun’s  Declination  is  greater  or  lefs  at  diffe¬ 
rent  Times  in  the  lame  Day :  And  confequently 
when  in  equal  Altitudes,  has  different  Azimuths. 
Therefore  the  Meridian-line  may  be  more  truly 
found,  By  the  Pole  Star- 

jsr 
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The  following  Table  Jhews  the  Time  from  Noon3 
when  the  Pole  Star  makes  the  greateft  Angle  from 
the  Meridian-Line  towards  the  Eaft ,  for  any 
Time  in  the  Tear . 


January. 

D.  H.  M. 

February. 

D.  H.  M. 

March. 

D.  H.  M. 

jlpril. 

D.  H.  M. 

I  23  1 6 

3  20  52 

5  1 9  8 

2  I7  27 

1-4 

l/-\ 

C* 

Cl 

00 

12  20  2 6 

12  18  43 

|  9  17  0 

I)  22  17 

19  19  5 9 

19  18  17 

id  Id  35 

22  21  48 
29  21  20 

2 6  1 9  33 

2 6  17  52 

23  id  7 
'30  In  40 

May . 

June. 

July. 

Auguft . 

7  15  *3 

4  I3  19 

2  xi  23 

696 

14  14  45 
21  14  s6 

11  12  49 
18  12  20 

9  10  55 
id  lo  2d 

13  8  40 

20  8  14 

28  13  48 

25  11  52 

23  9  59 

3°  933 

27  7  50 

September. 

October. 

November . 

December . 

3  7  23 

10  6  58 

1  5  42 

851b 

5  3  26 
12  2  57  j 

3  I  2d 

IO  O  54 

17  6  32 

15  4  50 

19  2  27 

I?  0  24 

24  6  8 

..  ... 

22  422 

29  3  34 

2d  1  57 

24  23  33 

31  23  23 

i  . 

And,  to  find  the  Time  that  the  Pole  Star  will 
make  the  greateft  Angle  on  the  Weft  of  the  Me¬ 
ridian }  add  ii  h.  84  m.  to  the  Time  found  in  the 
Table:  A  lib  Note ,  The  Star  comes  to  the  fame 
Place  about  4  Minutes  looner  every  24  Kours^ 
than  it  did  the  Bay  before,  * 


Prob*  i*  The  Tragical  Surveyor; 
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The  following  Table  fhews  the  greateft  jungle  which 
the  Pole  Star  makes  with  the  Meridian  in  any 
of  thefe  Latitudes ,  (viz.) 


Latitude. 

|  Angles , 

Deg. 

*  1 

1  Deg. 

Min . 

4  9 

00 

3 

53 

49 

30 

D 

55 

50 

00 

3 

57 

50 

3° 

4 

00  1 

51 

00 

4 

03 

5i 

3  2 

4 

6 

5^ 

00 

4 

9 

5  2 

3° 

4 

1 2 

1  53 

00 

4 

15 

53 

3o 

4 

j8 

54 

CO 

4 

2 1 

5  4 

3o 

4 

24 

55 

00 

4 

27 

55 

3o 

4 

30 

00 

4 

34 

The  Time  that  the  Pole  Star  comes  to  the 
Eaft  or  Weft  of  the  Meridian,  and  the  greateft 
Angle  which  it  makes  therewith,  being  found  by 
the  preceding  Table:  Set  the  Theodolite  hori¬ 
zontal,  and  bring  the  Index  to  360  on  the  Limb  3 
then  turn  the  whole  Inftrument  about,  and  ele¬ 
vate  or  deprefs  the  Tellefcope,  till  you  fee  the 
Pole  Star  in  the  Interfe&ion  of  the  Hairs  therein, 
and  there  lcrew  the  Inftrument  faft :  Then  ( if  the 
Qbfervation  was  made  in  the  Latitude  of  London , 
510,  32')  move  the  Index  on  the  Limb  40, 

(as  by  the  Table)  towards  the  Right  Hand  or 
Left,  according  as  the  Star  is  Welt  ward  or  Eaft- 
ward :  And  the  Tellefcope  will  be  let  exaftly  in 
the  Plane  of  the  Meridian, 

N  2 
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PROBLEM  2® 

How  to  find  the  Latitude  of  any  Place ,  by  the 

Theodolite . 

r|  THE  Inftrument  being  fet  level,  bring  the 
JL  Quadrant  and  Tellefcope  into  the  Plane  of 
the  Meridian*  and  let  the  Index  remain  at  the 
lame  Angle  on  the  Limb  *?  then  elevate  or  deprefs 
the  Tellelcope  towards  the  Sun*  at  fuch  Time  as 
you  think  it  is  near  the  Meridian,  until  you  fee 
the  crols  Hairs  in  the  Center  thereof*  dividing  it 
as  it  were  into  four  equal  Quarters  3  and  oblerve 
exactly  what  Degrees  and  Minutes  are  then  cut 
on  the  Quadrant,  fiippole  420,  1 5  h  which  note 
for  the  Sun’s  Meridian  Altitude. 

By  an  Ephemeris,  you  may  find  the  Sun’s  De¬ 
clination  for  the  lame  Day,  fiippole  3°,  47',  which 
if  it  be  North  Declination,  lubtraft  it  from  420, 
15',  the  Meridian  Altitude,  and  the  Remainder 
will  be  38°,  28^,  the  Co-latitude. 

But  if  the  Sun  hath  South  Declination,  add  it 
to  the  Meridian  Altitude,  and  the  Sum  will  be  the 
Co-latitude  3  which  fubtra&ed  from  90°,  gives  the 
Latitude  of  the  Place? 

PROBLE  M  3; 


Plow  to  find  when  the  Sun  or  any  of  the  Stan' 
are  upon  the  Meridian  :  And  the  exalt  Li¬ 
mit*  of  the  Natural  Day . 


'Aving  the  Co-latitude  of  the  Place,  by  the 
lail:  Problem,  and  the  Declination  of  the 
Sun  given  3  add  the  Declination,  if  North,  to  the 
Co-latitude  3  but  if  South,  fubtraft  it,  and  the 
Remainder  will  be  the  Sun’s  Meridian  Altitude 

!>  ,  V,  r  ■  »  »  •  - ,  .  I  '  '  4,*  V  /  ♦  k  *  (■  *  •  .  v  ;  -  •>  Y 
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for  the  Day,  as  aforefaid,  which  fuppole  to  be 
420,  1 5f. 

Set  the  Quadrant  to  420,  iA,  and  the  Tellef- 
cope  will  be  elevated  to  the  Meridian  Altitude  of 
the  Sun  3  then  note  the  Inftant  of  Time  by  a 
Watch  or  Pendulum-Clock,  when  through  the 
Tellelcope  (remaining  at  the  lime  Angle)  you 
fee  the  crofs  Hairs  cut  the  Center  of  the  Sun  3 
for  at  that  Time  is  the  Sun  upon  the  Meridian. 

And  if  yon  proceed  in  like  Manner  the  next 
Day,  you  will  have  the  exact  Limits  of  the  Na¬ 
tural  Day,  which  muft  exceed  or  want  fo  many 
Seconds  of  24  Hours,  by  your  Clock  or  Watch, 
as  appears  by  the  Equation-Table  for  the  Day, 
if  your  Clock  or  Watch  goes  right. 

In  the  fame  Manner,  you  may  obferve  when 
any  Star  comes  to  the  Meridian  3  and  if  the  fame 
Star  comes  to  the  Meridian  3  Minutes,  56  Seconds 
and  a  half,  fboner  the  fecond  Night  than  it  did 
the  firft,  your  Pendulum-Clock  or  Watch  keeps 
true  Time,  &  e  contra .  Alio  if  you  iubtrati  3 
Minutes,  5  6  Seconds  and  a  half,  for  each  Night 
after  that  on  which  you  made  the  firft  Oblerva- 
tion,  you  will  have  the  true  Time  of  that  Star’s 
coming  to  the  Meridian  for  each  Night  follow¬ 
ing* 

And  thus  may  a  Pendulum-Clock  or  Watcb 
be  adjufted  to  the  Mean  Motion  of  the  Sun. 


P  R  O  B, 
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PROBLEM  4* 

How  the  Azimuth  and  Altitude  of  any  of  the 
fixed  Stars  are  found  by  the  Theodolite . 

TH  E  Iniirument  being  let  level,  and  exa&ly 
in  the  Plane  of  the  Meridian,  and  there 
fixed,  if  you  direft  the  Tellelcope  to  any  Star, 
its  Azimuth  is  Ihewn  by  the  Index  on  the  limb  j 
and  the  Altitude  by  the  Quadrant  both  at  the 
feme  Time. 
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’'^yoblemens  and  Gentlemens  Eftates  Sur- 
jj%|  vey'd  and  Valu’d,  in  order  to  their 
Improvement,  and  Books  of  Maps  with  the 
Particulars,  drawn  from  the  laid  Surveys* 
fliewing  the  feveral  Sorts  of  Lands,  and  the 
Yearly  Value  of  each  Parcel  in  the  Pofieflion 
of  the  feveral  Tenants,  whether  Tenants  at 
Willj  or  upon  Lives, 

C  Edward  Laurence , 

Bv  <  .  and 

*  2  William  Gardiner. 

i 

Who  may  be  heard  of,  at  Mr.  Jonathan 
Sijforis ,  Mathematical  Inftrument-maker,  in 
the  Strand,  or  at  Mr.  Mead's,  a  Goldfmith, 
near  Temple-Bar. 

N.  B.  The  faid  Edward  Laurence  having 
had  long  Experience  in  Country  Bufinefs, 
undertakes  to  value  Eftates  already  Survey’d, 
either  for  the  Buyer  or  Seller,  (yc.  And 
draws  out  proper  Covenants  to  oblige  Te¬ 
nants  to  keep  their  Farms  up  to  the  due 
Courfe  of  Husbandry. 


Some  BOOKS  printed  for  J.  HookEj 
at  the  Flower-de-luce,  in  Fleet-ftreet. 

I.  HpHE  Compleat  Mea Purer  ;  or,  the  whole  Arc  of 
j|  Meafuring.  In  Two  Parts.  The  firft  Part  teach¬ 
ing  Decimal  Arithmetic^,  with  tire  Extraction  of  the  Square 
and  Cube  Roots*  And  alfo  the  Multiplication  of  Feet  and 
Inches,  commonly  call’d  Crofs-Mukiplication.  The  Second 
Part  teaching  to  Meafqre  all  Sorts  of  Superficies  and  Solids, 
by  Decimals,  by  Crols-Multiplication,  and  by  Scale  and 
Compaffes:  Alfo  the  Works  of  feveral  Artificers  relating  to 
Building  ;  and  the  Meafuring  of  Board  and  Timber.  The 
Second  Edition.  By  William  Hawney,  Pr.  z  s.  6  d. 

II*  Navigation  Improv’d :  In  Two  Books.  1.  Containing 
an  Exa£t  Defcription  of  the  Fluid  Quadrant  for  the  Lati¬ 
tude,  Bv»  2*  An  EBay  on  the  Bifcovery  of  the  Longitude, 
by  a  new  Invention  of  an  Everlafting  Horometer.  Founded 
on  the  moB  unerring  Principles  of  Nature.  With  Copper- 
Plates  of  the  InBruments,  &c.  By  Captain  Jacob  Row* 
Price  £  s. 

✓ 

III.  An  Exa£f  Survey  of  the  Tide.  Explicating  its  Pro¬ 
duction  and  Propagation,  Variety  and  Anomaly,  in  all  Parts 
of  the  World,  efpecially  near  the  CoaBs  of  Great-Britain 
and  Ireland :  With  a  Preliminary  Treatife  concerning  the 
Origin  of  Springs,  Generation  of  Rain,  and  Produftion  of 
Wind.  By  E.  Barlow >  Gent.  With  curious  Maps.  Pr.  5  s. 

IV.  The  Dying  Speeches  and  Behaviour  of  the  feveral 
State  Prifoners  that  have  been  Executed  the  laB  500  Years. 
With  their  feveral  Characters*  from  the  beB  HiBorians,  as 
Cambden ,  Spotfzvood ,  Clarendon ,  Sprat,  Barnet ,  cJT*a  By  Mr* 
Salmon.  Tn  3 vo.  Pr.  6  s. 


V.  The  Moral  Characters  of  ‘Theophrajhts.  Tranfiated 
from  the  Greek  ;  with  Notes.  To  which  is  prefix’d  a  Cri¬ 
tical  EBay  on  CharaCteriBick- Writings.  By  Hen.  Gaily ,  M.A^ 
Pr.  3  s.  6  d. 
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